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Two of the Boosters are driven by 180 H.P. Squirrel 
Cage Electric Motors through Scoop controlled Fluid 
Couplings, and two by ‘Ruston Paxman’ 4 Cylinder Oil 


Four Donkin Type V.H.P.180 Gas Boosters . 








Engines with Centrifugal clutches. The Booster speeds Range of duties from : 

are controlled by Donkin control equipment to maintain 300,000 cu. tt./hr. with a 4” w.g. differential to 
the required outlet pressure, in both the case of the 1,500,000 cu. ft./hr. with a 24” w.g. differential 
electrical and oil engine driven sets. and a possible future duty of 40” w.g. differ- 
The Boosters incorporate weatherproof features for ential pressure. 
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Spherical vessels for storage of gases and 
liquids under pressure. 


Pressure tanks and containers of every 
description for the gas, oil and chemical 
industries. 


M.A.N. plant and equipment are being 
manufactured in the United Kingdom, to 
the design and specifications of M.A.N. 
Enquiries are invited. 


Krauss Maffei 
Continuous 
Centrifuges 

for 
Sulphate 
of 
Ammonia 


Fully automatic 

and continuous Centrifuges for 

all solids/liquids separation problems of the gas, oil and 
chemical industries. 


Vacuum and Pressure Filters and Driers 


KRAUSS MAFFEI 
IMPERIAL GmbH 
MUNICH 


W. WYKEHAM & CO., LTD 
17-19 COCKSPUR STREET ~ LONDON - S.W.1 
Cable address: ‘* WYCOTRAF ”’ Telephone: WHltehall 5307 


Research Laboratories : 
AEON Laboratories, Ridgemead Road, Englefield Green, Surrey 
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There is more in gas metering than meets the eye 


This is the tangent arm of a domestic meter. 

Made for rigidity from heavy gauge tinned steel, it carries an 

adjustable pivot for the end journals of the flag arms. 

Operation of a knurled nut on a screwed rod, secured to the base of this 


pivot, facilitates micro-adjustment of meter registration. 
It is the thorough design, meticulous manufacture 
and careful assembly of each component that has made 


Parkinson Cowan meters so famous for long life 


with consistent accuracy. 


PARKINSON COWAN GAS METERS 


Terminal House, 52 Grosvenor Gardens, London, S.W.1 °* SLOane O//1 
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Gas Developments in Europe 


E are publishing this week an abstract of the 
W exons Dempster Travelling Fellowship report, 

submitted by Mr. T. Ward of the North Eastern 
Gas Board to the Institution and discussed at its recent 
Research Meeting held at Church House, London, last 
month. Although the report is published in an abridged 
form, it is most detailed and altogether covers some 
49 pages of ‘ blue book.” That a Dempster Fellowship 
confers no sinecure on its holder is made plain when it is 
realised that Mr. Ward visited 180 factories on the Conti- 
nent of Europe, in France, Germany, Holland, Belgium 
and Italy, in the course of a few months. Nor was this 
a series of flying visits, flitting between one factory and 
another, for each factory is reported on in some detail, 
and the plant and practices in use at each are noted and 
compared with British practice; in some cases even with 
other Continental countries. 

This may strike the average reader, who may have 
attempted this kind of thing himself, as something of a 
tour de force, but it does at least prove that those who 
selected Mr. Ward as holder of the Dempster Travelling 
Fellowship knew their job and made a wise choice. 

The only comment we have to make on the presenta- 
tion of the report is the possible confusion in the mind 
of the reader arising from the use of both British and 
metric units of measurement. Their use is a problem 
facing everyone brought up against a background of 
British technological and engineering practice, when 
travelling on the Continent. Although such a person 
may find that he is quickly converted to the use of metric 
measurement, he will, if he is honest with himself, admit 
that he is unconsciously converting it to those units on 
which his standards are founded. Méillimetres. being so 
much smaller than inches, are conveniently quoted in 
whole numbers for many dimensions, and such a 
measurement as 300 mm. is less elegant when converted 
to 114% in. or thereabouts, but is immediately significant 
to British readers. 

Mr. Ward is clearly interested in the industrial use 
of gas, for it was principally to factories of all kinds 
using gas for a great variety of purposes that he travelled, 
and not exclusively to gas manufacturing and distribu- 
tion stations. He did, however, when in the Ruhr, visit 
the headquarters of the Ruhrgas Company which buys 


coke oven gas and distributes it to industrial users and, 
to a smaller extent, to the owners of municipal networks 
for redistribution to domestic users. 

Some interesting information was forthcoming from 
this visit in that it showed the great importance of the 
industrial gas load in this highly industrialised part of 
Western Germany. As is well known, the flexibility of 
coke oven gas production is limited by the underfiring 
of the batteries by rich coal gas or lean producer gas, 
and by the demand for metallurgical coke. In times of 
low domestic demand during the summer, for instance, 
gas prices may be reduced to encourage industry to buy 
more. To industry generally the price of gas has been 
worked out according to tariffs based on the constancy 
of the load factor in gas supply to the consumer. If the 
supply is at a constant load factor throughout the day 
and the year, the price will be relatively lower than to a 
customer who may consume an equally large volume 
over 12 months but at less regular intervals. 

Describing his experiences in France, Mr. Ward refers 
to the great source of natural gas at Lacq in South 
Western France, but we felt it was a pity that he had 
clearly not been there very recently since he appeared 
unaware that the very difficult problems connected with 
utilisation, distribution and storing of this gas of high 
sulphur content had been solved. This particular pro- 
perty of the gas from Lacq seemed to be about to wreck 
its whole future, and we think that now the problems of 
its purification have been solved, the development of the 
French gas industry will be even more extensive than 
that envisaged by Mr. Ward. He does, however, refer to 
the strides being made on the Continent with the devel- 
opment of underground storage, especially in France at 
Beynes, near Paris. Up till now the sources of gas for 
this have been the industrial districts of Northern and 
Eastern France. 

What are Mr. Ward’s views on Continental practice 
in the use of gas by industry? They can, we think, be 
summed up under two main headings: Recuperation and 
instrumentation. Outside the Ruhr the price of indus- 
trial gas appeared to Mr. Ward to be similar to, if not 
slightly higher than, that obtaining in Great Britain, but 
the domestic gas cost about the same. Problems of fuel 
costs to industry would be similar to what they are here, 



























































































and so if industrialists wish to take full advantage of 
the ease of application and convenience of gaseous fuel, 
they might be willing to spend a little more on ancillary 
equipment. Mr. Ward saw a good deal of evidence of 
this in the fitting of recuperators for primary air heating 
to about 300°C. by waste gases, and also the raising of 
steam and the heating of water from the waste heat from 
the recuperators themselves. Electronically controlled 
gas/air mixing devices were in evidence, and so also 
was first-class instrumentation for the very careful con- 
trol of temperatures during the heat treatment of metals. 
Flame hardening of steel by coal gas flames is a process 
Mr. Ward refers to and comments on the fact that it is so 
rarely found in Great Britain. This and the almost total 
absence of recuperation on industrial furnaces in this 
country seemed strange but, as Mr. Ward pointed out 
when referring to the latter, the total amount of actual 
heat recovered may be small but its advertising and sell- 
ing value for gas is high, especially since the apparatus 
used is of the simplest possible design. 

What are our views on such opportunities as these for 
travel and inspection, granted to the fortunate few of the 
younger generation in our industry by the beneficence 


End of an Epoch 


Greenwich and the demise of the Fuel Research 

Board are landmarks in the history of fuel research 
in this country and show how greatly changed is indus- 
try’s attitude towards fuel technology today compared 
with what it was 40 years ago. The new Warren Spring 
laboratory at Stevenage, opened last summer by Lord 
Hailsham, the present Minister of Science, may be the 
lineal descendant of the Fuel Research Station, but fuel 
research there will be little more than a sideline in its 
future programme of activities. 

Sir Harold Hartley, a former Chairman of the Fuel 
Research Board from 1931 to 1947, writing in the 
December issue of the Journal of the Institute of Fuel, 
traces the history of fuel research in Great Britain and 
points to the reasons for founding both the Board and 
the Research Station during the first world war in 1917. 

The war had forced Britain to realise her handicap 
resulting from her neglect of science in general, and 
particularly of science in industry. The abundance of 
cheap coal had been taken for granted and few had any 
conception of fuel economy or ideas of better fuel utilisa- 
tion. Some distinguished scientists, notably Dr. R. H. 
Bone and Professor H. E. Armstrong, had raised their 
voices in protest against the prodigal consumption of our 
coal resources, but there had been little notice taken of 
them. In 1916, however, Sir George Beilby, a member 
of the Coal Conservation Committee of the Ministry of 
Reconstruction, chairman of its carbonisation sub- 
committee and an original member of the Advisory 
Council on Scientific and Industrial Research, pointed 
out the urgent need for a survey of British coal seams. 

In January, 1917, with Sir George as its chairman and 
director of research, the Fuel Research Board was 
appointed. The building of the Fuel Research Station 
was begun the following year on a site at East Green- 


Te closing of the Fuel Research Station at East 
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of these fellowships? We consider them to be (f the 
utmost value and we were particularly interest. d jp 
reading Mr. Ward’s report, not so much because b= had 
seen a cross-section of European industry or that he had 
reported it with such skill, but because he had rey orted 
on conditions in Europe. 

We have commented before on the lessons to be earnt 
by the younger generation going out to the United States 
to see what form the latest developments in gas tech. 
nology in all its branches was taking there. We pcinted 
out the danger of trying to adapt transatlantic practices 
to British conditions without due thought. We even 
suggested greater attention might be paid to Continental 
practice now that European recovery is so complete. 
After all, so many of the Continent’s industrial problems 
are more similar to our own and are being solved with 
very great ingenuity; its industries are likely to become 
even more competitive with our own in European and 
world markets. 

In Mr. Ward’s report, therefore, we see the European 
counterpart to similar accounts we have read of visits to 
the United States, and are most impressed by the tech- 
niques being developed in the Old World. 


wich owned by the South Metropolitan Gas Company 
and completed in 1919. The original objectives of the 
Board were to carry out the survey and to investigate 
the possibilities of the better utilisation of raw coal by 
carbonisation or other means, bearing in mind the need 
for economy, the future importance of smokeless fuels 
and the growing needs of the Royal Navy. These objec- 
tives, Sir Harold points out, were to dominate the work 
of the Fuel Research Station throughout its life. 

Between the wars the station was to initiate research 
in coal carbonisation in all types of retort, including the 
building of experimental plants at the station, to study 
the effect of coal blending and the production of suitable 
domestic cokes. Perhaps one of the most outstanding 
services rendered to the gas industry was the creation of 
the ‘therm’ of 100,000 B.t.u. and the advice given at 
the Government’s request on the change from the illu- 
minating standard to the heating standard and embodied 
in the Gas Regulation Act of 1920. 

With the nationalisation of the fuel industries after 
the second world war and the transfer of the coal survey 
to the National Coal Board, the whole perspective of the 
Board changed. Though it was to undertake work on 
atmospheric pollution—a project which is being con- 
tinued at Warren Spring—and research on fuel-burning 
equipment, much of the work of the station was being 
carried out by the research departments of other bodies. 

The fact that this has happened does not, we think, 
detract in any way from the value or the quality of the 
work carried out by the Board in the last 40 years. It 
has in fact succeeded in its object of making the fuel 
industries conscious of the very great need for research 
into the utilisation of fuel as well as its production. And 
it has, therefore, retired gracefully from the scene in 
order to allow each industry concerned to work out its 
own future. 
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Commentary on the News 


The Impossible Takes Longer 


¢ NY good scientist can do what is technically difficult, 
A the exciting thing in industrial research is to do 
what seems economically impossible.’ 

So said Dr. J. Bronowski, Director-General of the 
National Coal Board’s Process Development Department, 
in the course of a luncheon of the Coal Industry Society 
on Monday. He was referring to the challenge to the 
scientist which resulted from the coal industry’s need to 
adapt itself to the changing habits and standards of com- 
fort of the consumer, and also to the fact that solid fuel 
was meeting economic competition of an intensity not 
experienced for many years. 

To foresee the future habits of their customers was a 
major intellectual problem for both producers and distri- 
butors, continued Dr. Bronowski. Experience had shown 
that householders were willing to pay a little more to be 
able to enjoy the premium solid smokeless fuels whose 
sales, for the open fire and for closed stoves, had risen 
quite rapidly. The percentage rise in the sale of premium 
fuels for the open fire in four years had been more than 
70%. This was greater than the rise in the household 
sales of oil. 

Dr. Bronowski then defined the Board’s policy for the 
production of the new fuels. He said the major impact 
of clean air legislation on the demand for smokeless fuels 
would be felt after 1965 and the full impact after 1970. 
The Board’s plans were not confined to one fuel or one 
process. They intended to prove the new processes tech- 
nically and commercially before 1965. This would require 
an annual rate of production of at least 1 mill. tons of 
new fuel well before that year. Total production by 1965 
and beyond would depend on the market, but the Board 
would be ready to expand as rapidly as the market justi- 
fied. The Board’s investment in their new processes was 
expected to reach £10 mill. by 1965, and might approach 
£20 mill. 


Wanted: Planned Kitchens 


O what extent are architects and builders failing the 

housewife in her kitchen needs? This by no means 
easy to answer question was pricked into activity again at 
a Gas Council presentation of a new lecture available on 
free loan, which incorporates film strip and printed notes. 
Entitled * Let’s Look at Kitchens’ the lecture was watched 
by 184 ‘special responsibility’ senior domestic science 
teachers from London, Essex, Middlesex and Surrey, and 
representatives of women’s organisations, besides certain 
gas board personnel. 

The object of the lecture is manifestly to determine the 
place of gas equipment in kitchens but, as Miss Phyllis L. 
Garbutt, Director and Principal of the Good Housekeeping 
Institute said, ‘in a very large majority of cases good 
background planning is all too often lacking.” One 
architectural weakness one met was the placing of doors, 
windows and plumbing so as to make it all but impossible 
to devise a good sequence of work, involving unnecessary 
and sometimes dangerous crossing and recrossing of the 
kitchen. 

Miss Garbutt politely added that she didn’t think 
modern architects were all very domestically-minded. Mr. 
R. J. Gregg, Publicity Manager, Gas Council, mounting 
the platform later, was a little more emphatic. In some 
kitchens, he said ‘there isn’t enough room for a self- 
respecting cat to swing a mouse round, and he made a 
plea for man- and woman-size kitchens. 


The demonstration of the new lecture was delivered with 
charming vivacity by Miss Joy Houghton, of Watson 
House. The Chair was taken by Miss Marjorie Lovell 
Burgess, Gas Council Lectures Officer. 


Feeling at Home in Sheffield 


¢¥F you like it as soon as you enter, buy it. 

Laon you never will.’ So says the old axiom about 
house purchase. Perhaps the same principle, broadly 
speaking, may be applied to our showrooms, excluding the 
buying part, of course. 

There was no doubt about the impression one received 
in the new showroom of the East Midlands Gas Board, 
opened in Sheffield last week by the Lord Mayor, Alder- 
man A. V. Wolstenholme. Once inside, the ‘I like it 
here’ impression formed itself immediately; perhaps the 
decor had something to do with it, dispelling some of the 
gloom of the accounts section next door; perhaps the home 
service advisers, led by Mrs. B. Wingfield, contributed to 
the impression. 

Appliances were easily seen and attractively laid out, 
and there seemed to be sufficient sales people to attend 
to prospective customers. The demonstration theatre was 
perhaps the dominant feature of the showroom, although 
maybe a little too brightly lit. After the official opening, 
when the showroom was opened to the public, over 200 
people visited the premises, the result of extensive local 
advertising. Let’s hope they felt at home, too! 


If you 


The Necessity of DoRDeC 


N the early part of 1956, leading refrigerator makers 

were faced with a situation that called for united action. 
With purchase tax at 60%, it was evident that the govern- 
mental and public notion was that these appliances were 
luxuries to be purchased by the well-to-do. The forma- 
tion of DoRDeC (Domestic Refrigeration Development 
Committee) undoubtedly helped to change this conception, 
so that now the ten member firms and others outside enjoy 
sales to new classes of customer, who are beginning to 
regard refrigerators as essential equipment. 

By its negotiations with the Government it has played 
a substantial part in getting purchase tax reductions (tax 
is now only 25%). And its promotional work has been so 
effective that sales for 1959 are likely to be double those of 
1958. 

Not that DoRDeC is under any illusion that it can work 
in a vacuum; that is why it came into being. At a lunch 
last Thursday, it was readily admitted that the removal of 
hire purchase restrictions was ‘ the fundamental which was 
needed to make this industry tick.’ But, of course, it was 
the agitation of bodies like DoRDec which helped to 
secure the abolition of the restrictions. 

The enormous, and rather appetising, potential is clear 
from the fact that less than 16% of homes in Britain have 
‘fridges. As significant is the statistic that only 27% of 
sales are of appliances under 2.5 cu.ft. capacity. The 
‘ proletarian’ market is obviously virtually untapped. 

Apparently the restricted supply of sheet steel is largely 
responsible for appliance demand exceeding availability 
at times; 50% of this material is already being imported, 
and more could be used. One hopes the problem will soon 
be resolved, for 10% of refrigerator sales this year were 
of foreign make, an unnecessarily high figure considering 
the prestige that the brand names carry among the British 
people. 





Sc.G.B.’s new 
charges 
criticised 


HE Scottish Gas Board’s new charge 

of 6s. 6d. a quarter to householders 
who have a prepayment meter has 
received a pointed criticism from the 
Scottish Housewives’ Association, a 
criticism which has been continued by 
several town councils, 

In Fife, Burntisland Corporation 
Housing Committee agreed to protest to 
the Board, and to ask Mr. Harry 
Gourlay, M.P. for Kirkcaldy Burghs, to 
raise the matter in the House of 
Commons. 

The town council of Saltcoats, in 
Ayrshire, also decided to protest to the 
Board about the charge and agreed to 
inform the consumers’ Consultative 
Council. 

Also in Ayrshire, Kilmarnock town 
council decided to appeal to the Board to 
grant old age pensioners exemption from 
the new charge. A member said he had 
been inundated by complaints against 
the charge. 

It was pointed out that notice of the 
increase had been given in the Press at 
the beginning of last August. Councillor 
Cairns, the council’s representative on 
the Scottish Gas Consultative Council, 
said that contrary to what some people 
thought, the charge was not a meter rent. 
It was, in fact, an administrative charge 
imposed to assist the Board ‘ out of the 
red’. Other organisations did the same 
when faced with a similar situation. 

Answering criticisms in Dundee, Mr. 
R. E. Chandler, Group Service and Sales 
Manager, Dundee Group, said there was 
no such thing as a meter charge or rent. 


Board’s reply 


The Scottish Gas Board, replying to 
the criticisms, said they appeared to have 
arisen because many of the consumers 
were now getting gas bills based upon 
the first reading of their meters after 
August 10, 1959, the date on which the 
Scottish Gas Board introduced a new 
tariff structure. 

The Board’s aim in designing the new 
tariffs, said the statement, was to achieve 
the greatest possible degree of equity and 
fairness between different classes of con- 
sumers. The standing charge which had 
been introduced into the tariffs had been 
wrongly interpreted as a meter rent. 
This was not so; the standing charge was 
a completely fair and equitable part of 
the tariff structure. 


Fairest way 


It was the purpose of the standing 
charge to recover at least some part of 
the production and administrative costs 
from all consumers; it was quite obvi- 
ously the fairest way of spreading what 
might be called the ‘fixed’ costs of 
supply equally over the whole range of 
consumers. 
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BOARD CHAIRMAN GIVES HALF-YEAR PROGRESS REPORT 


Cold snap pushed up West 


Midlands gas 


N a recent cold spell, when tempera- 

tures were on average 3% lower than 
at the same time last year, gas sales were 
11% higher than in the corresponding 
period of 1958, Mr. G. le B. Diamond, 
Chairman of the West Midlands Gas 
Board, said recently. 

‘Figures like these are the answer to 
people who are pessimistic about the 
future of our industry, said Mr. 
Diamond, who was presenting his half- 
yearly report to the West Midlands Gas 
Consultative Council. 

‘Of the two main influences on gas 


Close-up of the drilling machine 
in action. 


TRUNK MAINS 
CONNECTION 


LOSE to Vauxhall Bridge in 

South London a large gas main 
connection was recently completed 
between trunk mains belonging to 
the South Eastern and North 
Thames Gas Boards. 

A 30-in. diameter main of the 
South Eastern Board was _ con- 
nected under pressure to a 36-in. 
diameter main of the North 
Thames Board, by the use of a 
24-in. by 36-in. damper plate con- 
nection, manufactured by the 
Underpressure Engineering Co., 
Ltd., of Mansfield, Notts. 

The drilling of the main was 
carried out by a power-driven dril- 
ling machine fitted with stellited 
cutters. 

There are already a number of 
gas connections in existence be- 
tween these two Boards and this 
latest project will further strengthen 
these links between their distribu- 
tion systems. 








sales by 11% 


output in the last six months, one has 
been the industrial recovery and the 
other the consistently above-average 
temperatures. Of these two contrary in- 
fluences, increased production might be 
said to have won, since by October 4 
the total gas distributed was 1% hizher 
than at the same time in 1958. 

‘The increased gas output has been 
obtained from less coal, both by higher 
production efficiency and by a small but 
consistent swing away from coal carbon- 
isation as the source of gas supply 
Compared with the period April to Sep- 
tember, 1958, for most of which hire- 
purchase restrictions were still in force, 
appliance sales this year have been high, 
particularly in the important cooker and 
gas fire sections.’ 


Refrigerator record 


Mr. Diamond said that over the last 
six months cookers, gas fires and water 
heaters had sold particularly well and 
record sales of refrigerators would have 
been higher still but for limitations of 
supply. 

The Board had recently been fitting 
gas into nearly 90% of new local 
authority houses in its area of supply 
and about 70% of privately built houses. 

Increased output per employee had 
been a factor enabling gas prices to be 
held steady. 

Mr. Diamond said in the half-year 
ended October 4, coke sales were down 
by 8.6% and there was a further dis- 
turbing rise in stocks to 331,000 tons. 
The weather accounted for some of the 
reduction in sales but losses to other 
fuels, particularly oil, continued to be 
important. 


Control zone sales 


“The economic expansion should pre- 
vent any further extensive reduction in 
sales to industrial consumers, and pros- 
pects for increased sales to the domestic 
market are bright as more smoke control 
areas come into being, he said. ‘ Sur- 
veys have shown that, in the zones 
already created, up to 80% of house- 
holders are using coke in open grates or 
domestic boilers and that the majority 
of them are satisfied with the results.’ 

Dealing with new developments, Mr. 
Diamond said Rugeley works had been 
closed and was being supplied from 
Cannock. Both districts were to be con- 
nected to the Board’s central grid when 
a main from Cannock to Bloxwich was 
completed in the near future. 

A policy of replacing gas oil by 
primary flash distillate was being steadily 
pursued. The necessary work of con- 
version had been completed at Wolver- 
hampton, Walsall, Coventry and Worces- 
ter and similar projects were authorised 
at Stoke, Bilston and Hereford works. 
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COMPANY NEWS 


OXLEY 
ENGINEERING 


Larger profit 


_ 23rd annual general meeting of 
he Oxley Engineering Co., Ltd., 
was held on December 3 at Leeds, Mr. 
S. Stansfield, M.INST.GASE., M.INST.W., 
Chairman and Managing Director, pre- 
siding. The following is an extract from 
his circulated statement for the year 
ended June 30, 1959: 

The accounts of the parent company 
show an improvement in the profit posi- 
tion over the figures of 1958. The profit 
before taxation amounts to £131,642 
against the 1958 figure of £110,925, an 
increase of £20,717. 

The parent company has successfully 
completed a considerable number of im- 
portant contracts during the year, em- 
bracing many aspects of constructional 
engineering, and the company is proud 
of its record and takes this opportunity 
of thanking our many valued customers 
for their continued support. 

The consolidated profit figure of 
£145,931 before tax does not compare 
favourably with that of the previous year 
of £159,467, a difference of £13,536 but, 
with tax adjustments, and the lower rate 
of taxation, the consolidated profit figure 
exceeds the 1958 profit by £6,368 after 
tax. The fall is due to the lower profit 
earned by the subsidiary of Thos. Dry- 
den & Sons Ltd., Preston. It has been a 
difficult year for this class of engineer- 
ing work. 


Dividend 


I would draw your attention to the 
considerable improvement in our liquid 
resources. 

We recommend a final dividend of 
124% making a total of 164% for the 
year under review plus a 24% tax free 
dividend from capital profits. 

The position of our orders in hand at 
the commencement of the current year 
was not as high as that of 1958, and our 
turnover for the first quarter has been 
somewhat less, in consequence. How- 
ever, recently the order position has im- 
proved considerably. Your parent com- 
pany record the arder from the national- 
ised gas industry, for a welded gasholder 
of 6 mill. cu.ft. capacity, at Litchurch, 
Derby, similar to that erected by us at 
Bristol, and also one of 3.5 mill. cu.ft. 
capacity at Basford, Nottingham. We 
are hoping to go into production on 
these orders early in the new year. From 
these remarks you will see how the order 
position can fluctuate. We are, as you 
will all appreciate experiencing much 
more competitive conditions than in the 
past, nevertheless, there are certain signs 
of an improvement in the requirements 
of our customers. 

The accounts and balance sheet which 
I present to you and the comments I have 
made, are both fair and accurate. They 
offer no support for complacency, but 
afford solid grounds for sober confidence. 

The report and accounts were adopted. 
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This dramatic picture, taken at the Stockton works of Ashmore, Benson, Pease & Co. 
Lid., is of a tube bundle ready for sleeving in the shell of a waste heat boiler. The 
boiler is for the Lurgi high-pressure gasification plant for the Scottish Gas Board at 


Westfield, Fife. This and 


other equipment is being 


manufactured for P.G. 


Engineering, Ltd., the Power-Gas subsidiary which is handling this part of the work. 


Diary of forthcoming events 


December 10.—I.G.E. 
TION: 17, Grosvenor Crescent, London, 


EASTERN’ SEC- 


S.W.1. ‘The 50s’ at Scunthorpe, by 
S. H. Stokes. 


December 11.—JuNIOR INSTITUTION OF 
ENGINEERS : Pepys House, 14, 
Rochester Row, Westminster, S.W.1. 
Inaugural meeting. Induction of new 
President and presentation of awards 
won during the 1958-59 _ session. 
7.30 p.m. 


December 11.—LONDON AND SOUTHERN 
Juniors: Short paper evening includ- 
ing ‘Some Dust Control Measures at 
Nine Elms Gasworks, by J. H. 
Murphy, ‘Some Unusual Features in 
the Commissioning of a_ Large 
Holder, by J. P. Le Corne, and 
‘Some Notes on the Design of Gas 
Taps,’ by P. H. Burke. 


December 12.— YORKSHIRE JUNIORS : 
North Eastern Gas Board, Leeds. 
‘Oil Gas,’ by J. Wilkinson. 


December 15.—COMBUSTION ENGINEER- 
ING ASSOCIATION: North Western 
Region: The Engineers’ Club, Albert 
Square, Manchester. ‘Heat Insula- 
tion, by Martin Edge and R. A. 
Mansergh. 2.30 p.m. 


December 15.—THE INSTITUTE OF FUEL, 
ScoTTIsH SECTION: North British 
Hotel, Edinburgh. Joint meeting with 
the Institute of Petroleum. ‘The 
Transport and Utilisation of Liquid 
Methane Gas.’ 7 p.m. 


December 16.—THE INSTITUTE OF FUEL: 
Institution of Civil Engineers, Great 
George Street, S.W.1. Symposium on 
uses of liquid petroleum gases. 
5.30 p.m. 

December 12.— WESTERN JUNIORS: 
Demonstration Theatre, Old Bond 
Street, Bath. Special general meeting 
followed by presentation and dis- 
cussion of the Second Dempster 
Travelling Fellowship Report by Mr. 
T. Ward, entitled ‘Continental Uses 
of Gas in Industry.” 2.30 p.m. 


Change of address 


Elliott Brothers (London) Ltd, a 
member of the  Elliott-Automation 
Group, announces that its branch office 
in South-West England and South Wales 
has moved to: 55 Westgate Chambers 
Newport, Monmouthshire. Telephone : 
Newport 65710. 
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25th AUTUMN RESEARCH MEETING. 


Natural Flue 
Terminations and 
Mechanically 


Assisted’ Systems 


STUDY of publications dealing with flue terminals 

has indicated a lack of reliable data on terminal per- 
formance and how it should be assessed. Although down- 
draught troubles with open appliances are well known, 
there appears to be a dearth of co-ordinated information 
that might have arisen from fundamental research on the 
design and performance of the associated flue terminal 
units. It is apparent, from the multitude of different types 
of terminal in existence, that the approach to design has 
hitherto been mainly empirical and that factors other than 
aerodynamic performance have intervened. 

Good flue terminal design is essential for the satisfactory 
operation of flue systems and it is surprising that research 
on terminals has lagged behind research on flues and appli- 
ances, and that the desirable characteristics of terminal 
design are seldom mentioned. 

In 1955, an aerodynamics laboratory was established at 
Watson House to investigate the performance of all types 
of termination, including ‘ balanced-flue ’ arrangements. It 
was also necessary to set up approval tests and conditions 
for balanced-flue appliances and to establish an agreed 
standard. 

This paper is intended to be an interim progress com- 
munication and describes the more general terminal work 
that has been recently carried out and describes test methods 
used to develop a new terminal of improved performance 
by gradual synthesis of the components and determination 
of performance, as each component is added or modified. 
The limitations of wall termination are discussed, and the 
use of the balance-flue principle as a logical means to over- 
come these is considered. 
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By 


D. R. WILLS, 


B.Sc.(Hons. Eng.), A.C.G.1., MJAnst.Gas E., 
M.1.H.V.E., A.M.I.Mech.E., 


E. W. G. DANCE, 


B.Sc., Grad JInst.P., 


and 


G. T. BLENCH 


LONDON RESEARCH STATION, 
THE GAS COUNCIL 


The small magnitude of the thermal forces that control 
the flow conditions in a balanced-flue appliance, due to the 
appliance dimensions and location of the inlet and outlet, 
renders the combustion performance dependent on the 
external pressure conditions that exist near the wall surface. 
The fitting of a correctly designed balanced-flue terminal is, 
therefore, extremely important for the satisfactory opera- 
tion of the appliance. 

From the range of appliances tested, an attempt has been 
made to compare the performance of projecting terminals 
with the flush or recessed ‘ balancing chamber’ types. 
Because of the small forces involved, rigorous tolerances 
must be imposed on the uniformity of wind front that the 
laboratory wind generator must produce. The design of a 
suitable generator is discussed. 

In the experimental work, the terminal performance is 
assessed from two independent experiments. First, the 
resistance to the discharge of combustion products and to 
the incharge of air is measured for a range of flue flow rates 
with the terminal operating in still air. Secondly, the wind 
performance is determined by measurement of the static 
pressure induced in a sealed flue attached to the terminal. 

The variation in the static pressure induced in the flue is 
measured for a range of wind speeds with a_ horizontal 
wind. The results of this experiment yield a straight line 
when induced pressure is plotted against wind velocity on 
a log-log scale. From the graph slope, the terminal aero- 
dynamic performance for horizontal winds may be 
expressed in terms of a simple formula of the form 

P, = AV" 
Where P, is the induced flue static pressure, A is a constant 


bstract and discussion of a paper presented to the Institution of Gas Engineers in November. 
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that is -haracteristic of the terminal, V is the wind velocity, 
and n ‘Ss a power approximately equal to 2. 

The angular wind performance is measured for a con- 
stant ind speed of 9 m.p.h. The apparatus used for these 
experiments is described. The laboratory techniques 
employed have been shown to yield results indicative of 
behav our under natural conditions, and a wind perform- 
ance comparison for free exposure is presented for a range 
of common types in terms of the angular characteristic 
curve. By considering the effect of aerodynamic shape of 
components and their integration, a simple terminal with 
improved characteristics is suggested. The adverse effect 
of terminal siting in a high-pressure zone (caused by a 
neighbouring obstacle) illustrates the need for more specific 
codes of practice to ensure virtually free exposure. How- 
ever, work is in progress with model houses, which should 
provide more information, and results given in this paper 
for model- and full-sized wind generators and walls have 
established the validity of this type of experiment. 

It must be stressed that wall termination can provide 
satisfactory discharge of combustion products on a wind- 
ward wall, only when predominantly glancing winds exist 
at the wall surface, and, since the high-pressure conditions 
near the surface exert a controlling influence, all types 
tested exhibit unsatisfactory performance with incident 
wind angles of less than 50°. 

Although, by using the balanced-flue principle, wall flue 
termination can become satisfactory, the appliances are 
generally sensitive to pressure gradients across the terminal, 
and precise techniques are necessary to ensure reliable 
testing with laboratory wind generators. Experiments with 
two heater types have indicated that a balancing chamber 
can significantly contribute to pressure stability within the 
appliance. 


Flue Length Aspect 


The investigation of problems associated with appliances 
in which air is introduced by a fan at the combustion 
chamber inlet is at present incomplete, but the aspects of 
flue length and wind effects at the terminal have been 
studied for a prototype air heater. 

By controlling the flow of combustion air through an 
appliance with a fan, rather than thermal forces only, it 
should be possible to reduce the flue diameter and also to 
render the flue system less sensitive to natural conditions. 
Forced-convection air heaters are suited to this application, 
because it is relatively simple to add a second small centri- 
fugal blower to the existing motor shaft without any signifi- 
cant increase in cost or noise level. It is advisable to use 
a common fan to provide both the warm air supply and 
combustion air, particularly with ‘selective’ air heaters, 
where adjustment of warm air delivery dampers would 
result in alteration of the combustion air rate. As a draught 
diverter is not fitted, the flue is an integral part of the 
appliance and both combustion performance and thermal 
efficiency will depend on the resistance of the complete 
system including the flue. 


TABLE 1 





| 
Ex- | 


ternal Pressures (in. w.g.) [Room | Flue | Flue | CO,| CO | Flue | Flue , Total 





flue |——_—_—-—__ temp. |temp. temp.| (per | (per | loss | loss | flow 
lengthh a | b c (F) b c |cent)| cent)| b c | (cuft 
(ft) | | hr) 
si 3 3 4 siéi7ie0i19 | mimi a 
| } 
0-200 0-008 - 83 830 — 5-45 |0-:003 40 — | 1,590 


14 {0-205 | 0-073 | 0-019 85 780 | 495 |6°75 0-003 34 24 | 1,280 
| 
21 |0-246 0-131 0-057 83 635 | 315 |7:27 |0-005 | 28 17 | 1,160 


35 jo-214 0-117 |0-013 79 595 | 215 |7-75 |0-005 | 26 14 | 1,090 
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TABLE 2 
| | | | | 

External Pressure (in. w.g.) Flue | Flue Total 
flue —_— - Room) temp. | CO, | CO loss | flow 
length a b c temp. b (per | (per | b (cu.ft/ 
} cent) | cent) | hr.) 

1 2 3 4 5 6 7 8 9 10 
35 0-103 0-006 —- 76 740 7:94 0-002 29 1,040 
49 0-115 | 0-045 | 0-012 84 750 | 9°57 | 0-027 | 27 950 
56 0-119 | 6-058 | 0-011 82 750 | 9-82 O11 26 900 
70 | 0-124 | 0-076 | 0-011 82 740 | 9:92 0-47 26 885 





A conventional appliance of the type used in the experi- 
ments, consuming 180 cu.ft. gas per hour, would normally 
require a 5 in. dia. circular flue. In the case of the labora- 
tory tests, the flue size was reduced to 24 in. B.S.P. tubing. 

The resistance of the heat exchanger and flue cause the 
combustion chamber to be slightly pressurised, and details 
of pressure, combustion, and temperature at (a) the com- 
bustion chamber, (b) the heater outlet, and (c) the flue 
outlet, are given in Table 1 for a range of flue lengths. 

To determine the effect of greater flue length, a restrictor 
was fitted at the fan inlet to produce resistance equivalent 
to 35 ft. of flue, and the previous experiment was repeated. 
The results for a range of equivalent flue lengths (including 
the inlet restrictor) are given in Table 2. 

By plotting a curve showing CO,% against flue length, 
it is seen that the slope decreases with increasing flue length, 
which suggests that, by fitting a more powerful fan and 
greater inlet restriction, the flow would be less dependent 
on length for the same flue diameter. 

For a given fan and flue diameter, the product of the 
equivalent length of flue (including the equivalent length 
of the appliance resistance) and the volume flow rate (Q) 


1 : 
squared, is constant. By plotting oO? against equivalent 


added flue length (1), the flow may be extrapolated for 
other values from the resultant straight line. Therefore. to 
maintain the appliance operating conditions of high 
efficiency and good combustion, for a particular fan, it is 
necessary to ensure a sensibly constant flow resistance for 
the system, and it would seem essential to fit either a suffi- 
ciently large-diameter flue to have small resistance com- 
pared with the appliance, or, to take maximum advantage 
of the forced draught principle, a range of fan inlet 
restrictors would have to be available to fit according to the 
equivaient added flue length including bends, etc. Allow- 
ance in restrictor sizing would also have to be made for 
combustion air requirements of different gas groups. 


sr J YEE \Assessing Wind Effects 


With the object of assessing wind effects at the flue out- 
let, a terminal of circular cross-section with a backplate, 
but no slots, was fitted horizontally. The effect of head 
winds of different speeds on the carbon dioxide content 
was noted for three distances of the terminal backplate 
from the wall and two different still-air CO, values. In this 
particular unit the heater was balanced-flued by fitting a 
connecting pipe from the fan inlet to the outer wall below 
the outlet. After terminal modification to prevent recircula- 
tion, the combustion performance became virtually inde- 
pendent of wind speed, e.g., a still-air carbon dioxide value 
of 6.0% was increased to 6.6% for a 40 m.p.h. head-on 
wind, even with the outlet terminal backplate flush with 
the wall. 

In the balanced-flue form, the pressurised combustion 
heater offers the following advantages: 


1. An approximately horizontal flue may be tolerated 
if a slight slope towards the outlet is provided, so that 
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the heater need not be mounted on an exterior wall. 

2. A small terminal may be employed. 

3. Performance is independent of wind conditions. 

With this system, the resistance of the inlet flue must be 
considered when deciding the restrictor size. 

Although more experience is necessary with this type of 
appliance, present results suggest: 

1. Precise installation data is necessary, detailing the 

limitations in diameter, length and route of flue run, 

even more so than with natural-draught installations. 
2. The combustion-chamber pressure can be only slight, 

because of the fan size that can be accommodated 

with a tolerable shaft speed; therefore, there is little 

available energy to offset wind effects. The siting of 

the terminal is still as important as for natural-draught 

systems, particularly since no draught diverter is fitted. 
3. The employment of the balanced-flue principle appears 

to offer the best guarantee for consistent performance, 

but would entail two ducts or pipes either separate or 

coaxial. 


Mechanical Extraction 


A comparison of natural- and mechanical-draught 
systems, when applied to domestic buildings, must clearly 
indicate the advantages of simplicity and low maintenance 
costs of the former as against the greater initial running, 
and perhaps servicing, costs, due to the machinery and its 
controls, of the latter. However, for dealing with combus- 
tion products alone, mechanical extraction has advantages; 
coupled with ‘controlled’ room ventilation, it becomes 
even more attractive with improved thermal comfort and 
economy. 

Applications have been limited mainly to incinerators, 
but, with the growing need for positive extraction and 
spacing saving systems, this paper may stimulate further 
interest. 


DISCUSSION 


Mr. G. H. Fuidge, South Eastern Gas Board: The 
authors have given us in simple graphical form the results 
of a large number of tests on different terminals under 
various conditions, but have not yet drawn any very definite 
conclusions. The next step would seem to be to relate this 
laboratory work to the practical problems of the district, 
so that clear advice can be given on the selection of 
terminals and on their siting. 

As a model technique has been employed using the prin- 
ciples of static and dynamic similarity, perhaps Mr. Wills 
would indicate the appropriate factors to be applied for 
the interpretation of the model results to full scale. 

On [p. 5], Mr. Wills sets out what, in his opinion, are 
the requirements for a satisfactory terminal. We must 
agree that the most important function is the prevention 
of downdraught, and, of course, one of the most desirable 
characteristics of a flue system would be that its perform- 
ance is independent of wind. An extractive type of 
terminal, while capable of compensating for a negative 
pressure at the appliance when this is on the leeward side 
of a building may, unfortunately, cause an undue increase 
in flow through the flue when the appliance is on the wind- 
ward side of the building and subjected to positive pressure. 
It seems to me that much more information is required on 
the pressure conditions around buildings, and particularly 
within rooms with a normal extent of window opening. It 
will, I think, be agreed that in windy conditions windows 
are not likely to be kept widely open. Perhaps Mr. Wills 
will be able to obtain some information on this problem 
with his model technique. 

When looking at the results obtained with free standing 
terminals, it seemed that, apart from terminal [J] which 
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gives downdraught with ascending winds, the differences 
between the other terminals are not large. I wonder, ‘here. 
fore, whether Mr. Wills thinks that there is a case for the 
commercial production of terminal [K]—excellent tough 
its performance is. I also wonder whether we shoi id be 
too concerned with vertically plunging winds, which «/ould 
seem to be unlikely in freely-exposed positions. 

The section of the paper on the effect of neighbouring 
obstacles is most important, and deserves very c.reful 
study. If we understand the results correctly, according 
to [Fig. 16], plunging winds on a terminal level with or 
slightly above a flat roof produce a positive static pressure 
which, presumably because there is little flow at the posi- 
tion of the flue termination, is not reduced by an extractive 
terminal. Moreover, on a pitched roof, the resulis in 
[Fig. 17] seem to suggest that over a wide range of wind 
angle the terminal has very little effect, indeed. We there- 
fore ask Mr. Wills whether all this does not show thai the 
siting of the terminal is more important than its design. 
He will, perhaps, agree at least that a good design of 
terminal will not compensate for a bad position. 

It appears to us at Old Kent Road that one of the best 
positions for a terminal is the ridge of the roof. Near 
obstacles and plunging winds are unlikely there, and the 
requirement that the design of the terminal should be 
architecturally acceptable is easily met. A commercial 
terminal based on the design of type [P] is about to be 
marketed. 

The authors’ work on the wall termination of single flues 
confirms our fears regarding the unsatisfactory nature of 
this arrangement. Ii is to be hoped that the further develop- 
ment of balanced-flue appliances will, in time, eliminate the 
need for this type of wall termination. In the meantime, 
would the authors agree that one way of overcoming the 
downdraught under adverse wind conditions is to balance 
the room by arranging an air inlet to the room around or 
near the flue outlet? We have found this to be very suc- 
cessful in dealing with complaints of the unsatisfactory 
performance of bath heater flue systems. 


Difficult to Erect 


The authors’ study of mechanical extraction is most 
useful, and it is clear that in special circumstances the appli- 
cation of external power can greatly simplify or improve 
the performance of a flue system. I am afraid, however, 
that I cannot agree that the common duct system shown 
in [Fig. 33] has much to commend it. Experience with the 
Se-Duct suggests that the proposed system would be very 
difficult to erect, and connection of the appliances to the 
inner common flue and the sealing of the various joints 
would be very far from simple. Since the flue carries con- 
centrated products, is tall, and is surrounded by a moving 
air stream, condensation trouble would seem almost 
inevitable. As there would be a considerable pressure 
variation within the flue, balancing dampers would be 
required on the appliances. It must be pointed out that if, 
in certain circumstances, the size of the normal type of 
Se-Duct would be unacceptably large, the installation of a 
fan, by increasing the flow rate in the duct by up to three 
times the normal 8 to 25 ft. per second, would corre- 
spondingly reduce the required cross-sectional area. 

Dr. G. B. Lachmann, Director of Research, Handley 
Page, Ltd.: The situation that has existed for so long 
regarding the design of flue terminals on an ad hoc basis, 
or based on inspired intuition which is illustrated so vividly 
in [Fig. 1], induced me some eight years ago to apply some 
thought to the rational treatment of flue problems from 
the viewpoint of an aerodynamicist who is familiar with 
flow problems and with wind tunnel techniques. After 
some initial wind tunnel tests in the Handley Page wind 
tunnel, Delaney Galley Ltd. embarked on an extensive 
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serics Of experiments in their test house, making use of 
their ambient No. 3 wind tunnel. 

The object of these tests was, first, to develop a simple 
chimney cowl which, under no conditions, would suffer 
from downdraught and, on the contrary, would induce flow 
of reasonably constant speed in the flue, independent of 
the wind direction at the time. Other design desiderata 
were (a) the discharge resistance should not be significantly 
greater than that of an open-ended flue and, (b) the rate of 
increase of induced flue flow with increase of wind velocity 
was to be kept as low as possible in order to reduce heat 
losses. 


Conception of Cowl Design 


The design of the cowl was based on the following con- 
ception. When airflow impinges on a body dislocation of 
the stream lines results in the formation of zones on the 
surface of the body over which the static pressure is 
different from the free stream static pressure of the undis- 
turbed flow. The design of a cowl should, then, be such 
that for any direction of the outer flow there will be pro- 
duced on the surface of the cowl extensive zones with 
reduced static pressure. The pressure differential thus 
created on the surface of a suitably apertured cowl induces 
a flow in the flue. 

The design which was finally adopted consisted of a 
hemispherical dome, and a slotted cylindrical shaft. The 
cowl was mounted on a stack in front of an ambient wind 
tunnel, and the angle between stack and wind direction 
could be varied so that all forms of plunging, descending 
and ascending wind directions could be simulated. The 
draught in the flue was measured by an anemometer fitted 
in the stack. At the base of the stack, a 3-kW domestic 
heater, with fan and motor, could be fitted to simulate the 
flow due to heat convection. The exit area of the aper- 
tures could be varied to determine throttling losses. Negli- 
gible reduction of outflow in the no-wind condition 
occurred when the ratio of exit area: flue area was 2, or 
a little more. After this ratio had been established, the 
ratio of length of the apertured cylindrical shaft and the 
diameter of the cowl was found with which in no conditions 
would downdraught occur and where, in fact, an upflow 
was always induced. 

The effect of wind speed on the rate of induced flow in 
the flue was remarkably small. For example, with the 
axis of the cowl normal to the wind direction, the airflow 
in cu. ft. per minute at a wind speed of 1,200 ft. per minute 
—approximately 14 m.p.h.—was 166. With wind speed of 
3,000 ft. per minute—corresponding to 34 m.p.h.—the 
outflow increased to 210 cu.ft. per minute. In other words, 
there was an increase of 26.5% for 150% increase in wind 
velocity. These values were measured with a cold flow. 
With a hot flow, the equivalent values were 240 cu.ft. at 
1,200 ft. per minute wind speed, and 265 cu.ft. per minute 
with 3,000 ft. per minute. This is an increase of only 
10.3% for 150% increase of wind velocity. The reason 
for this aerodynamic throttling is seen in the deterioration 
of the flow pattern around the cowl, due to the increased 
outflow that results in a reduction of the intensity of 
suction. 

A modified hemispherical cowl was tested as a wall 
terminal. It had slits as apertures, and the suction which 
occurs on the forward portion of the sphere was utilised. 
This terminal was fitted on a wall which could be inclined 
at all angles relatively to the flow direction. When the flow 
was impinging vertically on the wall a critical distance was 
found. If the distance was less than the critical value, a 
downdraught would occur. The measured distance agreed 
well with theoretical prediction. The critical distance can 


be reduced by improved configurations of the terminal, 
giving higher supervelocities and increased local suction 
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on the surface. It is, at any rate, impossible to achieve 
natural suction with flush flue terminals. 

A good deal is being talked nowadays about functional 
design. My own, admittedly limited, experience with archi- 
tects leads me to believe that they put more emphasis on 
design than on function, and if the latter should interfere 
with the former they seem to be inclined to let function 
sufier. For a trial, we once put some of our cowlings on 
a number of bungalows. Complaints arrived that the 
cowlings did not prevent downdraught. When I inspected 
the bungalows and the installations, | found that the rooms 
were almost hermetically sealed because the architect had 
put in cement floors and the inhabitants had applied season 
strips to every possible gap. The architect had not even 
put in an airbrick. There was, of course, a downdraught 
even when there was no wind blowing! 

M. A. Renauldon, Gaz de France: We have noted the 
following. First, the simultaneous application of the flow 
test method and the static test method, and the comparison 
of the respective results, with good superimpositions of 
curves with some patterns and understandable discrepancies 
with others. Second, the examination of a great number 
of British and oversea models, comparison of the results 
obiained with different terminals, and the utilisation of this 
work for the conception of a pattern giving the maximum 
efficiency. 

On the first point, I may say that for a long time before 
the second world war the laboratories of Gaz de France 
—and the private companies previously—made many tests 
of terminals. We call them ‘ aspirateurs statiques,’ but we 
think the British word is better because a terminal seeks 
both to release the products of combustion and to prevent 
their return. We have many reports of results of tests of 
the static method, and these are presented in the form of 
polar graphs. I believe them to be very expressive; the 
curve giving the underpressure or the superpressure being 
pointed on radius from the centre, which represents the 
wind direction. 


Acceptable Specifications 


Our present research programme is a study of acceptable 
specifications for terminals, which may lead to a standard 
pattern. This preparatory work is being carried on at 
our centre, d’Emoin de Gennevilliers—our Watson House— 
under the direction of M. Delbourg, on behalf of or in 
association with the French Gas Association and the Centre 
Scientifique et Technique du Batiment, because we feel that 
terminal problems concern not only gas appliances but 
those using other fuels. I cannot, at the time at our 
disposal this afternoon, give a detailed account of a report 
recently published which deals with the choice of stan- 
dardised tests. I can, however, mention a few items. 

It is possible to classify as follows: 


1. Devices based on ventilation ducts and on flue 
ducts. 
Turning devices and fixed devices. 
Devices with salient edges, and aerodynamic models. 
Symmetrical and assymetrical patterns. 
can then further classify: 
Apparatus using the depression created by their 
own presence in the middle of a moving fluid—in 
this case, the air. 
. Apparatus using the marginal effects of the flow at 
full volume. This phenomenon exists at the top of 
a chimney without a terminal. 
3. Apparatus using the two processes. 
The report reviews the different criteria for terminals, 
such as: 
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2. The coefficient of motive depression : 
h 
b= V.2 
where h is the depression, and V, the wind velocity. 
3. The characteristic coefficient of M. Priss: 
h’ 
Cc = P.V.? 





where h’ is the pressure in the terminal less the 
atmospheric pressure, and P, is the specific gravity 
of the air. 


Other criteria are, of course, listed. 


The report also lists the qualities required in a good 
terminal. M. Victor Louis, in his paper presented in 1954 
at the French Gas Meeting, enumerated them as follows: 

A. To protect against downdraught in all directions 
and inclinations of the wind. 

B. To create inside the duct an ascending vertical flow 
with a wind of low intensity. 

C. To establish a depression reaching not-too- 
important values non-compatible with a normal 
combustion. 

D. To present a small pressure loss of its own and, in 
particular, to have an outlet section at least equal 
to the section of the duct. 

E. To protect the duct against the inclemencies of the 
weather. 

F. To withstand the action of corrosive elements. 

G. To be grouped and to function correctly near each 
other—‘ en souche aspiratrice’ as we say. 

Different testing methods are reviewed. The first, pro- 
posed by our engineer, M. Gauffe, is based on two tests: 

1. A static test, with determination of the depression 
factor I spoke of. (No flow, and stopped up 
terminal.) 

. Flow method determining the aspiration factor— 
minimum pressure loss, maximum flow, open 
terminal, no duct. This was, in fact, a method very 
closely approaching that of the authors. 

Such a method leads to a very useful classification of 
terminals but does not completely describe the operation 
of a terminal amounted on a chimney. A more complete 
method, advocated by M. Priss, needs a duct, a chamber, 
and a compressor, permitting operation in many different 
conditions, including that sometimes existing inside a room 
exposed to the wind. It seems that the simplest solution 
consists of the use of a standard duct nearly producing the 
average conditions of service and permitting the testing of 
the terminal’s efficiency towards the wind, and the testing 
of its symmetry. 


nN 


Different Optimum Terminal 


The report gives some suggestions for the shape and 
dimension of terminals. The optimum terminal envisaged 
in France seems different from that at Watson House. It 
would be cylindrical, with splits, and allowing for marginal 
effects of wind at the top. Mathematical calculations are 
to be found in the appendices to the report, one of them 
leading to a general equating of the operation of a terminal. 

The report concludes with a bibliography, quoting eight 
French studies, and the paper GC.53 of last year’s autumn 
meeting here in London, presented by Bennett, Brady and 
Dance. It also refers to the paper by M. Victor Louis, 
A.T.G., 1955, which is interesting, since it speaks of a new 
asbestos cement terminal, of tests made by the Eifel labora- 
tory by the velocity method, of the grouping of terminals, 
and of the influence of walls and other obstacles in the 
vicinity. 

Turning now to the second point—the great number of 
different devices, British and Dutch, listed at Watson 
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House—we appreciate the value of this extended experi- 
mental work and believe that it constitutes a very sure way 
of evolving the most efficient model. In this connection, 
two original terminals have been tested in France. One of 
these is cylindrical, with semi-circular sections of verti<al 
bars—the plane surfaces being on the outside; the other 
called Ovo, is aerodynamic, of ovoid shape. 

A programme for the laboratory study of balanced flues 
is soon to start but we are not so advanced in this as they 
are at Watson House. We have a chamber of variable 
volume. The balanced devices and appliances are placed 
inside one of the walls of the chamber, with the possibility 
of being able to sweep the outside with artificial winds, but 
we have not yet started the systematic study of combustion 
air and mechanical extraction. 


, 


Double Method 


Further, it would be a good thing if the British—friends 
of other foreign research stations—were able, as soon as 
possible, to use the same methods of testing terminals and 
other ventilating devices in order to get a homogeneous 
collection such as that acquired at Watson House. Pro- 
visionally, it might be desired to test, either in Great Britain 
or in France, terminals not yet tested, and to use the double 
method used at Watson House—the static method com- 
bined with the velocity method. 

Dr. H. Reichert, Radiation Ltd.: My special interest in 
the paper is [Section III]—* Balanced Flue Terminals.’ As 
long ago as 1951, the Radiation laboratories introduced 
an aerodynamics section with the task of looking into the 
problems of flues, draught diverters or draught breaks, 
and balanced flues in connection with appliance design. 
Our initial investigations stimulated our thoughts about 
the disposal of products of combustion generally, and led 
into a critical review of current practices and equipment 
which was included in I.G.E. Comm. No. 458, presented 
to the Institution’s Autumn Research Meeting in 1954. 

We began our investigations on a water flow tank using 
models of balanced flue terminals. Wind tests on balanced 
flue appliances were then carried out on different wind 
generators, which very soon revealed that the results 
obtained for the same appliance were not comparable, due 
to the different wind profiles produced by the different 
wind generators. We therefore designed a special wind 
generator, which was completed in 1956 and which, to some 
extent, served as a model for the Watson House generator 
described in [Appendix 1] of the paper. 

The Watson House equipment has been further 
improved and brought to a very high standard, which is 
clearly indicated by the experimental results. The tech- 
niques developed for the assessment of performance will 
not only produce the basis for approval testing and for a 
necessary revision of British Standards, but will definitely 
be of great assistance to the appliance designer. In this 
connection, I cannot stress enough the importance of the 
natural wind experiments mentioned in the last paragraph 
on |p. 38]. The results of these tests will actually bridge 
the gap between laboratory and field tests, and the exten- 
sion of such tests to many other sites, including very 
exposed sites such as seaside towns, should be seriously 
considered. 

The authors’ statement that a definite correlation between 
configuration and performance of terminals has not yet 
been found is a clear indication that further investigations 
are very necessary. I do not think that the symmetrical 
coaxial type of terminal, with the air inlet at wall face and 
the flue outlet projecting, necessarily represents the 
simplest form. I would agree, however, that it is funda- 
mentally the best arrangement for developing a terminal 
of a high degree of balance. The importance of simplicity 
and appearance has been rightly mentioned, but simplicity 
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of installation is also of great importance as a guarantee 
for proper functioning. 

(he principal design features and the dimensions of a 
terminal depend very much on the type of appliance and 
its thermal output. Climatic conditions have a great influ- 
ence, too, and I am quite convinced that terminals for water 
heaters, for instance, used in cold climates, should ensure 
a very high degree of balance under wind conditions 
because, unless other precautions have been taken, even 
slight pressure differentials may cause freezing up of the 
water system, when the main burner is not in operation. 

The problem of ignition of balanced flue appliances has 
been mentioned only briefly in the paper. I believe that 
lighting doors should be avoided whenever possible, and 
some sort of built-in ignition applied, especially on appli- 
ances for intermittent use which have to be lit very fre- 
quently. This may be too much of a luxury for appliances 
that are more or less in permanent operation and where a 
lighting door appears to be the simplest and cheapest device 
but, as the authors point out, this still needs very careful 
design. 

The main part of the paper is taken up by the results of 
experiments on natural draught flue terminals. The authors 
have succeeded in demonstrating the very complex nature 
of the problems involved, and have proved the need for 
urgent research on this neglected subject. They have shown 
that simple terminals with improved characteristics can be 
developed aerodynamically. Since the paper is stated to 
be an interim report, we can look forward to more results, 
which should finally lead to definite performance specifica- 
tions and, moreover, a good choice of satisfactory materials 
and terminals to meet the various special requirements. I 
hope that every support and encouragement will be given 
to the authors to carry on with their most valuable work. 

Finally, I am sure that the sections on fan-introduced 
combustion air and mechanical extraction have succeeded 
in their aim of stimulating thought on new methods for the 
venting of products of combustion. In this connection, I 
should like to mention also the pulsating combustion prin- 
ciple which produces a flue pull of much higher order than 
the adverse pressure effects due to wind. Unfortunately, 
however, other problems—as, for instance, noise and cost— 
are still barriers to domestic application. 


Approach to Understanding 


In a written contribution from Mr. C. H. Purkis, Watson 
House: The authors have done a tremendous service to 
the industry in opening up a completely new field of funda- 
mental study which will have far reaching effects, not only 
in connection with the disposal of products of combustion 
from a variety of appliances, but also from the point of 
view of appliance design. No appliance has ever been 
designed, or ever will be designed, to consume its own 
products of combustion. The many approaches now being 
made to a more basic understanding of the problem of dis- 
posing of those products must result in better appliances 
and better installations and in improving our general com- 
petitive position—particularly in relation to the competitor 
which does not rely upon combustion in the appliance for 
the generation of heat, and where flue problems are con- 
fined to the generating station. 

The sections of the paper on fan-introduced combustion 
air and on mechanical extraction, open up all sorts of 
exciting possibilities for future development, because they 
may not only simplify the problem of disposing of pro- 
ducts of combustion but may also influence the basic 
mechanism of heat transfer and so make it possible 
ultimately to use smaller or simpler heat exchangers. 

I would like to support the authors’ plea for ‘ improved 
Codes of Practice for terminal location to ensure satisfac- 
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tory operation under practical conditions.’ I suggest that 
in normal circumstances the position of termination may 
be even more important than the design of the terminal 
itself. In the extreme case even the ideal terminal postu- 
lated by the authors cannot perform satisfactorily in a zone 
of permanent static pressure. On the other hand even an 
inferior terminal may give reasonable performance in a 
freely exposed position. It may be that the stress which 
is placed on good termination has been responsible in con- 
siderable measure for the success of shared flue systems on 
the Continent, and this would seem to be the emphasis 
which we must maintain in this country. 

The authors have included a section on wall terminals 
and have pointed out the limitations of this method of 
termination. Great Britain is one of the few countries in 
Europe which permit this type of termination, and it would 
be interesting to hear the authors’ views on the desirability 
or otherwise of continuing to permit this method in view 
of the difficulty of ensuring that their conditions are 
complied with in practice. 


Possible Adverse Pressures 


The authors have suggested that flue systems are designed 
assuming that thermal forces only are operative. I think 
it should be pointed out that the possible adverse pressures 
arising due to windows being open on the leeward side of 
a building are allowed for in the design of branched flue 
systems, and the heights of subsidiary flues and the mini- 
mum height of the main shaft above the top connection 
are determined with this factor in mind. Admittedly our 
knowledge of the magnitude of these possible adverse forces 
is limited, and it is encouraging to find that even the authors 
of the present paper refer to this negative static pressure 
as ‘ high’ on [p. 5] and ‘ slight’ on [p. 6]. However, experi- 
ence to date on the branched flue installation at West Ham 
suggests that allowance made has been adequate and even 
generous, because in a period of 18 months’ continuous 
observation a negative pressure exceeding .005 in. w.g. at 
the appliance inlet has been observed for only 1% of the 
total time, or .1% if we consider only the winter period. 

I would appreciate the authors’ opinion as to whether the 
critical nature of terminal performance on a balanced flue 
appliance depends to some extent on the heat input to, and 
design characteristics of, the appliance itself. I have the 
impression, for example, that an instantaneous multipoint 
water heater is less susceptible to external wind effects than, 
say, a Space heater for background heating, and I recall 
that some very early prototype balanced flue multipoint 
water heaters constructed at Watson House shortly after 
the war performed with reasonable satisfaction in some 
extremely difficult positions. I would further point out that 
a large number of production appliances are fitted on the 
district with their terminals under window-sills, under eaves 
and in corners, whereas such liberties would not be possible 
with other types of balanced flue appliance. In this con- 
nection I wonder if the authors would care to enlarge on 
their suggestion that the establishment of an internation- 
ally agreed wind test procedure for balanced flue appliances 
is advisable, and whether they feel that the test procedure 
laid down in Part 4 of B.S. 1250 has been justified by results 
and experience on a variety of types of appliance. 


Inlet and Outlet Ducts 


Finally, would the authors care to comment on the prac- 
ticability, in favourable circumstances, of fitting such appli- 
ances with separated inlet and outlet ducts. Such an 
arrangement involves consideration of the possible pressure 
differential between inlet and outlet, but might considerably 
simplify appliance design, particularly with water heaters. 
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At the sink or washbasin, connected to main or 
tank supply, the Apollo provides instantaneous 
hot water, at 0.5 gallons a minute, at a constant 
140°F, irrespective of fluctuations in the water 
input temperature. 
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With its constant temperature output the 
Apollo provides an efficient inexpensive 
shower supply. Dilution by cold water 
feed gives selected water output 
temperatures. 


Or 6 A bootler.... 


Connected to the draw-off pipe of an existing 
hot water system the Apollo will boost the 
system’s output at that point to a temperature 
of 140°F. For the utmost economy, it makes 
the most of any storage system. 


Inttant hot water at 
Thermostatically “Controlled temperature! 


MAIN WATER HEATERS LIMITED - GOTHIC WORKS - CROYDON -: SURREY Note the name-mace by BUN 


wiso 





1959 





ting 

the 
ture 
kes 





[eecember 9, 1959 


| Beth AUTUMN RESEARCH MEETING 





Continental Uses 
of Gas 


in Industry— 


2nd DEMPSTER TRAVELLING 
FELLOWSHIP REPORT - 


By 


T. Ward, 


B.Sc., A.M.1.Gas E., 


NORTH EASTERN GAS BOARD 


HE report relates to a study made by the Fellow in 
Tae winter of 1957-58 in Belgium, France, Germany, 
Holland and Italy, and of recent developments in the use 
of gas in industry in those countries. 

By far the largest amount of gas used is in the iron and 
steel industries where gas is sold at low prices, as in the 
Ruhr where, in one factory alone, an hourly gas consump- 


tion of 750,000 cu.ft. was recorded. Gas is used in the 
production of wire, steel plate and large steel sections. 
In steel melting it is used in gas-and-oil combination 
burners to give increased refractory life. Using oil alone 
only 250 melts in Siemens Martin furnaces were possible 
before large scale repairs were necessary; this was 
increased to 500 with the gas-oil combination. Melting 
temperatures of 1,600°C. were required and waste gases 
leave regenerator outlets at about 700°C. Waste heat is 
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recovered in boilers, the cost of which is recouped in 
periods as low (in one instance) as 18 months. 

Gas is also largely used for billet heating, freedom from 
scale being obtained in suitable designs. Competition from 
oil in the forging industry is combated by a 50:50 combi- 
nation of gas with oil which gives improved performance 
with reduced carbon absorption and scale production and 
greater heat transfer than with either fuel separately. 

Flexibility leads to the use of gas in the heat treatment 
of stainless and alloy tubing. Automatically controlled 
furnaces are described. In France, ‘ furnace-less’ heating 
equipment has been developed in which a tunnel is formed 
of radiant cup burners. 


* Top-hat’ Furnaces 


The production of steel plate involves quite large quan- 
tities of gas, most of which is used in annealing the 
plate either in real or plate form, much of it in tinplate 
manufacture. The largest ‘top-hat’ annealing furnaces 
were seen in the suburbs of Paris; these were of British 
design. ‘Here coils of steel plate were placed three or 
four reels high within a sealed mild steel cover, the fans 
beneath the pipe providing circulation of protective atmo- 
sphere within the furnace.’ 

The use of gas in wire processing seems to be giving way 
to oil but in this is met to some extent by the use of 
propane. The Fellow wonders ‘whether gas producers 
know sufficient about the wire industry, for instance 
‘whether there are advantages to be gained from the use 
of high-carbon fuels and whether direct oil-firing is to 
become a serious competitor.’ 

‘A most impressive use of gas” was that of oxy-coal 
gas hardening, particularly in suitably designed machines 
for the treatment of wheels, etc. It was interesting to note 
that some 1,000 of these machines are used in Germany, 
360 in Canada, while only some 20 are in operation in 
Britain. It appeared that the gas industry in Britain has 
been slow to use this automatic machine in competition 
with induction heating. 

The disappointingly small part played by gas in the 
shipyards of Germany and Holland is referred to with 
instances where gas could do better than oil in this field. 

In the non-ferrous metal industries flexibility of control 
and atmosphere gives gas the advantage and many 
instances are quoted and briefly described of the uses 
of gas in the production and processing of copper, alu- 
minium, magnesium and zinc. In the rapidly expanding 
motor-car industry gas is used for many processes, car- 
burising, annealing, stress relieving, atmosphere produc- 
tion and paint stoving. Many of these are briefly 
described. 


Seger Cones Manufacture 


Gas is widely used in ceramics and tunnel kilns are 
used for the production of tiles and porcelain in a variety 
of ways. A small furnace was seen for the manufacture 
of Seger Cones to record temperatures of 1,800°C. * It was 
reported that a furnace is being produced capable of 
operating at 2,000°C.’ Direct-fired gas tunnel furnaces are 
used in vitreous enamelling. Batch enamelling with 
radiant-tube firing is also described. Visits were made to 
many glass manufacturers who were using large quantities 
of gas and many examples were seen of gas-fired drying 
plants in paint and other industries. 

Following are excerpts from Mr. Ward's conclusions. 

It is difficult to sum up a visit to five countries in which 
about 180 factories were visited, conditions varying so 
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widely. Such things as whether the country is primarily 
industrial, whether its climate makes it necessary to have 
large space heating installations and also whether the gas 
industry itself is under private enterprise or is part of a 
national fuel organisation, have a wide influence on its 
prosperity. 

In all the countries visited, there did appear to be a 
greater sense of urgency and possibly efficiency than in 
Britain. This factor may be due to the more intense com- 
petition between neighbouring countries. The price of gas 
varied widely, the lowest price being that charged for 
natural gas in Italy. Here it was possible to use gas for 
every industrial process, from cement and brick making 
to the most refined heating processes, where purity and 
lack of sulphur contamination makes it more desirable, 
even than town gas. 

Cheap natural gas is also found in Holland. The 
cheapest coal gas found on the Continent is that distri- 
buted by the Ruhrgas Company of Essen. Here the price 
charged depends largely upon the quantity of gas used and 
the continuity of load factor. For instance, a glass works 
using gas 24 hours per day would be supplied with gas 
at 7d. per therm, the steel industry with a 16-hour load 
factor would be supplied at a little over 8d. per therm. 
Domestic gas is distributed at a similar price to that 
obtaining in Britain. 

In Germany (excepting the Ruhr), Belgium (other than 
methane recovered from coal mines), and France, the price 
charged for gas is somewhat similar, if not a little higher 
than in Britain, and it is amazing to see how the price is 
related to the scope of gas in industry. 

in Germany, the difference in basic approach to the 
burning of gas, superior proportioning, instrumentation 
and preheating of air for combustion, gives industrial 
applications of gas a firm superiority over oil and its other 
competitive fuels. It is, however, obvious that the lower 
price paid for gas in the Ruhr has been an important fac- 
tor in the development of large industrial sales, which has 
enabled the furnace manufacturers to put their resources 
into the exclusive use of gas-burning furnaces. 

On the Continent, generally, there appeared to be avail- 
able gas of comparatively low sulphur content and no 
mention of sulphur difficulties was ever experienced. For 
this reason, gas was much preferred to oil, and develop- 
ments in vitreous enamelling, the heating of glass lehrs, 
etc., by direct methods were emerging, more particularly 
in Holland. 

In conclusion, it would appear that Britain could learn 
much from Germany in regard to furnace control and 
recuperation and a great deal from Italy about high-pres- 
sure distribution, the use of gas in vast quantities, power 
stations, etc. In Belgium, the recovery of gas from coal 
mines and its use undiluted for industrial purposes is an 
interesting development, and, finally, France offers many 
examples of highly automatic plants where fuel cost is not 
of prime importance, but, rather, the question of how 
efficiently machines operate and how much labour can be 
saved. 


DISCUSSION 


Mr. Norman Hudson, m.8B.£., North Eastern Gas Board, 


said: I was particularly interested in the reference io 
German practice, both technical and commercial. That 
is possibly because conditions influencing fuel availability, 
industrial activity and competition between fuel suppliers 
are in many respects very similar to those in this country. 

Mr. Ward referred to the extensive use made of re- 
covery plant in the area of the Ruhrgas Company, and 
their use in those recovery units of the nozzle mixing 
burner. He states that by adopting this technique the 
Ruhrgas Company have been able to obtain certain loads, 
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which we in this country do not usually obtain, by enab! 
the control, flexibility of gas and its refined value to | 
sold with advantage to the consumer. I am sure tha 
we can develop that technique in order to put a premi 
on the thermal price of gas, then there are many lo«ds 
which we might hope to obtain which today we miss. 
would suggest that, since this is a research meeting, t 

is a subject on which further research and study mi; 
be made. 


Ruhrgas Charges 


The next point on which I wish to comment, is tie 
commercial policy of the Ruhrgas Company in regard 
to gas charges. From what is stated in the report and 
from what Mr. Ward has subsequently told me, it would 
appear that the Ruhrgas Company are much more con- 
cerned in building up load with a good load factor, or a 
good continuity load factor, than building up loads which 
are just big in size. It would appear that by following 
that policy they have, by building up a basic load at 
probably marginal profits, established a buoyancy in busi- 
ness which has enabled them to develop and to spend 
money in obtaining other loads. I wonder whether we 
ought not to spend more time and more effort in research 
on the technical aspects of gas tariffs. They can be as 
important a weapon in promoting business as can be 
technical improvement in a burner in gas utilisation. At 
the moment we seem to start at the top and then give 
concessions for quantity and possibly some slight improve- 
ment in load factor. But I believe there may be some 
sense in starting at the bottom and fixing a price for a 
therm with the perfect load factor of 24 hours a day, 
seven days a week, fifty-two weeks a year, and adding 
the appropriate cost that the industry incurs when these 
perfect conditions are not attained. 


Commercial Buoyancy 


Is it a fact that in the area of the Ruhrgas Company, 
that company is prepared to quote lower prices for gases 
to consumers who take a relatively small quantity of gas 
compared to a large consumer? In other words, for 10 
people taking X therms per annum, would they quote « 
lower price if the load factor was worth it than to one 
consumer taking 10 X therms in a given time? If the 
answer is yes, I would suggest that possibly the Ruhr 
Company have found an answer to building up a basic 
load which provides buoyancy in commercial operations 
and which enables them to go forward with further 
development. 

Mr. R. F. Hayman, Gas Coucil: This country is taking 
some advantage of developments abroad, and for instance, 
furnaces similar to those mentioned on [p. 8] are now 
being made in this country under licence. In his dis- 
cussion on metal treatment Mr. Ward could have stressed 
the strength of the future position of gas in scale free 
heating. Much work is being done abroad and in this 
country on this subject, but not enough is made of the 
money saved by scale free heating and manipulation in 
terms of metal saving. A properly designed plant with 
a refined fuel can reduce metal loss from, say, 34% to 
14%; this with an average cost of £350 per ton of steel 
treated could save up to £5 per ton of steel. This figure 
is far greater than the total fuel cost which is not likely 
to be more than, say, 17 therms per ton. 

In [ Fig. III on p. 11] is seen another example of equip- 
ment which is in the process of being developed for use 
in this country. One important point is worth mention- 
ing—that conditions are different abroad and it is not 
possible just to take an appliance from overseas and sell 
it in this country. It is, however, gratifying to see that 
this design is being modified where appropriate to meet 
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Brit';h conditions. Not enough work has been done in 
the .ast on design modifications of this kind and to some 
extent this has retarded development. 

The paper reflects the different attitudes of Continental 
and British practice. Without spotlighting any one pro- 
cess. flame hardening can be quoted as an example of 
new practice often where no previous method of hardening 
existed. Flame hardening is not a big gas load, but it is 
of high prestige value, as certain plants in this country 
now show; but in spite of reasonable proof that for many 
processes flame hardening can not only save time and 
money and improve quality, it would seem that British 
organisations still prefer to spend money on maintenance 
and high running costs, rather than on capital. How else 
can one explain the fact that the ratio of flame hardening 
plants in Germany and Britain is 50:1 whereas on the 
basis of steel output, the ferrous metal engineering indus- 
tries ratio cannot be more than 2:1. 

Continental engineers are ingenious, perhaps too in- 
genious. An example of this is given on [p. 42, Fig. 17]. 
Although Mr. Ward says drying is under close supervision 
by the German Government, by that I think he means 
curing and similar problems; in spite of that I cannot help 
feeling that the catalytic unit described is being used in 
the wrong way. This unit can be valuable for use in 
explosive atmospheres and where potentially dangerous 
conditions apply. We have solved this problem much 
more effectively for ordinary metal finishing processes 
by the use of black emitter panels. I only wish I could 
persuade someone in this country to prove that the cata- 
lytic unit was safe for use in hazardous gas/air, vapour / air 
conditions, in order to have an additional appliance for 
use in special circumstances. 


Heat Exchanger Development 


The drive for recuperation is important remembering 
of course that recuperation is only of value where low 
grade process heat is subsequently needed, but in the 
ceramic or vitreous enamelling fields there are great oppor- 
tunities, and it is therefore good to know that in this 
country at the moment considerable development work is 
being carried out by manufacturers on the design of heat 
exchangers. 

As I see it, the message in Mr: Ward's report is clear. 
There is an immense future for gas of course, if only 
we can get the price down; but we have, as well, to make 
ourselves, the manufacturers and the consumers much 
more conscious of the need for mechanisation, particularly 
where it can lead to improved production. 

Mr. R. H. Anderson, North Eastern Gas Board : Many 
useful points have been brought out in this report. Much 
has been said in the past on the question of sulphur re- 
moval and during Mr. Ward’s visits to ceramic, vitreous 
enamelling and glass manufacturers he found many appli- 
cations of direct firing and this, I feel sure, was only suc- 
cessfully achieved owing to the low sulphur contents of 
their gases. The North Eastern Gas Board, some two to 
three years ago, carried out a series of experiments in 
the vitreous enamelling of cast iron by open firing and 
quite reasonable results were obtained although it was 
found that a change of furnace operation technique was 
necessary. 

It was very interesting to read about the German develop- 
ment in connection with the use of radiant tubes for vit- 
reous enamelling and to find that the Ruhrgas Company 
with one of their consumers produced a 4stage con- 
tinuous furnace in which two stages were heated by 
electrical methods and two by radiant gas tubes, and to 
note that when a second furnace was being considered, 
that the design incorporated as its heating medium only 
gas fired radiant tubes. Perhaps Mr. Ward would like to 
amplify his remarks on this subject. 
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He has also shown us that simple types of recuperators 
are used to a much larger extent on the Continent than 
is the practice in this country. Since Mr. Ward’s return 
from the Continent we, in the North Eastern Gas Board’s 
area have carried out some experimental work in con- 
nection with recuperation on 5-pass radiant tubes that have 
been fitted to a glass lehr and as a result, a fuel economy 
of the order of 12 to 14% over previous methods has been 
achieved by the inclusion of a simple form of recupera- 
tion, and further experiments are to be carried out in the 
very near future. 

Mr. Ward has also referred to the use of l.p. gases, par- 
ticularly in Holland, and has pointed out that in certain 
instances their use is superior to that of towns gas. Our 
Dutch colleagues are fortunate in having control of the 
sales and distribution of |l.p. gases whereas, unfortunately, 
in this country we meet this fuel as a direct competitor. 

On [p. 39], when dealing with the glass industry, Mr. 
Ward includes details of a cone height correction device 
fitted to a machine producing medical syringes as opposed 
to Wobbe index control. I think it is true to say that 
the method employed is somewhat different from that 
which has been attempted in this country, and I am 
wondering whether he could tell us if this was an isolated 
case or was found to be fairly general in this branch of the 
glass industry. 

Mr. Ward has made no reference in his abridged report 
to an air-gas inspirator, known as the constant mixer and 
developed in Holland and manufactured in Belgium. 
This device has some advantages over those that are avail- 
able in this country insofar as its ability to maintain air- 
gas ratios on turn down and the facility for readily chang- 
ing air-gas ratios: without the removal or replacement of air 
jets. This device, I believe, is incorporated in that shown 
in [Fig. 15b]. The North Eastern Gas Board has obtained 
one of these, and perhaps Mr. Ward would like to say 
something further about its performance. 

Mr. F. J. Johnson, East Midlands Gas Board: In the 
introduction mention is made of the fact that the 
Ruhrgas Company, which receives large quantities of its 
gas from a coking plant, has a large industrial load, 50% 
of the total. This situation is somewhat similar to my 
own Board. In our case, the pattern of demand is based on 
a 5-day week and if such a pattern exists in Germany, how 
do they meet the difficulties that arise. Do they, for in- 
stance, encourage a week-end load by offering gas at very 
low prices during this period? If such a practice is 
adopted by the Ruhrgas Company, could the author give 
us the relative prices of gas for the 5-day week period and 
the week-end period? Also, if cheap gas is offered, say, 
between Friday evening and early Monday morning, is 
there an embarrassing demand for this week-end gas ? 


Summer Gas Rates 


The author also states on [p. 3] that in Germany gas is 
sold at special rates to industry for use only in the summer 
months. I should like to ask him (a) what industries and 
processes take advantage of this offer; (b) what fuel or 
fuels are used for these processes during the winter months, 
and, lastly, (c) over what period does the summer tariff 
extend ? 

I was surprised to learn that in France large quantities 
of oil are used for firing some of the world’s famous pottery 
ware. Would the author expand on this point ? 

The author states that in the area serving the Renault 
works in France, the fuel costs are high. Would he give 
us the relative prices for oil, towns gas and electricity ? 

On [p. 7], under the heading ‘ Ferrous Metal Industries ’, 
reference is made to the considerable increase in the 
refractory life of steel melting furnaces by the use of 
combination burners using a mixture of oil and gas. Has 
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the author any similar experiences of furnace burning oil 
and gas simultaneously in this country? 

In the case referred to on the Continent, were the steel 
melting furnaces using oxygen, either for enrichment or for 
lancing, and did the use of gas and oil affect the output or 
speed of melting? I assume that the author refers to in- 
creased roof life, and it is not easy to see why the life 
of this roof is extended as compared with an equally well 
designed furnace using oil only. For instance, I would 
expect that the roof temperature would have to be higher 
in the case of gas firing as compared with oil firing, where 
advantage can be taken of its greater flame radiation pro- 
perties. It is the roof temperature which generally limits 
the speed of melting in an open hearth furnace and also 
its life. 

Could the author state what the refractory life would be 
in the case of 100% gas firing? 


Wire Treatment 


Mention is made on [p. 24] of the wire industry, and that 
the use of gas in wire processing appears to be on the 
decline on the Continent. I am assuming that the author 
is referring to the use of alternative fuels for heat treat- 
ment processes such as patenting and annealing of rod and 
wire prior to the wire being formed into the article 
desired. I should like to know which of the alternative 
fuels is favoured on the Continent and why gas is out of 
favour. 

On [p. 21], the paper refers to aluminium melting in 
Germany. In this country we are finding strong com- 
petition both from oil and electricity. Can Mr. Ward 
indicate whether the furnaces used in Germany are of 
improved design as compared with those in common use 
in this country. Do they, for instance, use immersion 


tube burners and, if so, what is the material comprising the 
tube and its life expectancy? 

Mr. A. C. Jennings, West Midlands Gas Board: Mr. 
Ward in his conclusion says he was amazed to see how 


price is related to the scope of gas in industry. 
think he should be amazed. I think he should be more 
amazed if it were different. It could be different. It 
depends on how the message is got across to the industrial 
user, and I should like to know what part industrial gas 
undertakings play in getting this message concerning tech- 
niques and tariffs across to the industrial users. I think 
that is our biggest problem in this country. We know we 
have a first-class fuel. We know that all industrialists are 
looking for improved methods of heat processing, and it 
is a question of getting the right contacts at the right level. 

What is the right level? I think it is all levels. It is 
as necessary to keep the foreman on the shop floor as 
well advised as the managing director. 

In his paper the author does not mention the service 
given by the Continental gas undertakings. How does it 
compare with ours? It is service which sells. Do under- 
takings merely supply a demand and leave service to the 
manufacturers of equipment? As far as our undertakings 
are concerned, they have to concentrate on giving service 
because it is only in that way that they will maintain the 
confidence of the industrial user. 

I would suggest it would be a good thing for future 
Dempster Travelling Fellows to be given an opportunity 
to see conditions in this country to the same extent as they 
see them on the Continent. They would then be better 
able to form a proper comparison. 

Mr. G. W. Robertshaw, North Western Gas Board: 

The author has concluded that heat recuperation is a 
valuable aid to selling gas on the Continent. Radiant 
tubes are specifically mentioned and on [p. 47] it is said 
that a recuperative radiant tube has been in the process 
of development for 20 years. It is obvious we are behind 
in this field and I would ask whether we could have the 


I do not 


December 9, 19°9 


immediate benefit of more information. Are there n any 
manufacturers of these tubes? Can designs and speci ca- 
tions be obtained, or can the complete tubes be obtair :d? 

An instance of the substitution of gas fired radiant t: bes 
has been quoted in Germany. I can quote an inst: ice 
where the reverse has happened. This might not |! ive 
occurred if the tubes of the type referred to had ten 
available. 

Mr. P. G. Atkinson, Midlands Research Station: | js 
clear from the several references he makes that the aut 
found cases where combination oil/gas burners g 
superior results to those given by either fuel alone. 
this is substantiated there is no doubt that the poten'i 
load for gas used in this way is enormous. Some te 
nical advantages should result from the use of combinat 
burners in place of oil alone. Some of these are 
production of more compact combustion volumes, or, 
alternatively, where flame radiation is considered desir- 
able, tailor made flames could be developed. It may well 
be that the greatest advantages to be gained are an increase 
of combustion efficiency and better turn down, leading to 
the wider use of controls to cater adequately for charge 
load conditions. It would be interesting to learn the 
author’s views on these points. No doubt the forthcoming 
paper to which the author refers on [p. 9] will throw 
additional light on this matter. 

Compared with oil the cost of town gas is high, but it 
has flexibility. This is something we must sell. From 
the paper the Continentals appear to sell it against adverse 
price differentials by efficient utilisation accompanied by 
ease of control. This means clever basic technical design 
with sufficient instrumentation built in. By this I mean 
the use of instruments and controls are considered at the 
design stage and not merely added later as necessary evils. 
Many of the appliances to which the author refers have 
very costly instruments and controls fitted. These instru- 
ments are not revolutionary in design, but they are applied 
through necessity due to a different outlook. The author 
has stated that perhaps we have been looking West where 
in the United States efficiency is of secondary importance 
instead of East (although not too far) where efficiency is 
considered important. 

In Germany recuperation is considered almost an essen- 
tial. Due to the possibility of light load and possibly 
because of density changes this leads quite naturally to 
the wide use of nozzle-mixing burners. Again it is a 
logical step that mixture control must be employed by 
metering and controlling the flows of gas and air at 
ambient temperatures. It is not so difficult at one through- 
put, but changes in Reynolds numbers in control valves 
require special cams or other means to be used where turn 
down is used, and this is essential if the flexibility of the 
fuel is to be exploited. 


Consistent Mixture Control 


No doubt the double-ring-balance system to which the 
author refers is a means of ensuring consistent mixture 
control on turn down. This is expensive as is the bridge 
method of proportioning by using transducers and elec- 
tronics. These methods are in common use in the chemi- 
cal process industries where quality control is essential 
and even the use of analogue computers and data logging 
devices are being used because they pay dividends. 

The time is surely ripe for the rationalising of instru- 
ments and controls for use in the gas industry. With this 
in mind, work is being conducted at the Midlands Research 
Station of the Gas Council on simple devices for con- 
trolling mixture ratios with turn down in the range 10 
to 25:1. High velocity jet burners have been designed 
by Francis at this establishment and an extension of his 
work on nozzle mixing with preheat is inevitable. By 
meeting these programmes it is not unrealistic to look for- 
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ware to the day when accurate mixture control with wide 
ture down can be used with useful amounts of waste heat 
recovery. The cost of the equipment being developed is 
give prime consideration, and there is reason to believe 
that it will be little more than that of the normal type of 
air blast installation. 

Mr. A. H. Bird, Eastern Gas Board : Under the heading 
of ‘ Vitreous Enamelling’ it is very exciting to read of the 
successful application of direct firing to this process. Mr. 
Ward has left us undecided as to why good results were 
achieved. Were they due to the low sulphur content of the 
gas used or of the high velocity with which the furnace 
gases were circulated; or were there any other favourable 
conditions associated with the work itself? Would he 
therefore please tell us what the sulphur content of the 
particular gas was ? 

Clearly if the success can be attributed to a very low 
sulphur content, then with the suggested gas saving of 
20°, due to direct firing and a cheaper furnace that would 
follow from it, it would appear that in this country sul- 
phur removal on site at say 3d. a therm would enable us 
to put forward a handsome proposition to our customers. 


Burner Arrangements 


On the other hand, would the author please explain 
the burner and flue port arrangements which produce the 
rapid and presumably satisfactory movement of gases in 
the working chamber, for unfortunately they do not appear 
in [Fig. 15]. Would he also kindly state whether the results 
reported were obtained in furnaces in commercial use or 
only in the development laboratory? Furthermore, what 
kind of ware and colours of enamel were being treated ? 

Turning now to the indirect heating of vitreous enamell- 
ing furnaces, many of us have hopes that the inherent 
advantages of radiant tubes over the present methods of 
indirect heating will enable us to recover some of the 
valuable loads which have been lost to oil simply on 
account of fuel cost; and also stave off the increasing threat 
from electricity which arises on account of certain technical 
advantages it appears to possess. We eagerly await test 
results of installations with radiant tubes, said to be under 
way in this country. The author’s remarks on [p.35] 
about comparison of gas and electric heating on an 
enamelling furnace at Essen raise our hopes meanwhile. 

Would he please indicate in what particulars the furnace 
sections heated by radiant gas tubes proved themselves 
to be more successful than the electrically heated sections, 
and thus caused the firm in question ultimately to substi- 
tute gas for electric heating ? 

I should like to end by saying how valuable I believe 
such tours to be as are provided by this Fellowship. I 
suggest that money and effort expended in this way on the 
industrial side of our business may well bring greater 
rewards than in other branches of the industry because 
there is often no other way of gaining information on how 
industrial gas engineers in other countries have solved 
problems common to us both than simply going to see 
for oneself. 

In a written contribution Mr. G. E. Thomas, Divisional 
Industrial Engineer, Watford: It was particularly noticed 
that the extent to which flame hardening has been 
developed in Germany is even more emphasised by the 
difficulty in developing this system in this country. There 
must, of course, be reasons for the attitude of the German 
motor car industry particularly to have adopted this system 
almost universally, whereas their counterparts in this 
country appear to have set their faces against the process 
almost as unanimously. It originated, no doubt, in restric- 
tions and impositions which German industry faced during, 
and as a consequence of, the last war, but, nevertheless, 
the days of restriction have long since passed and German 
industry has made rapid strides to such an extent as to 
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catch up and, in some cases, surpass the efforts and pro- 
gress of British counterparts. Therefore, this reason can- 
not still apply. It would be helpful if the author could 
throw some additional light on this subject. 

Again, I was intrigued by his reference to the develop- 
ment of recuperation, especially in connection with tubular 
heat exchange media. Heating by radiant tubes is assum- 
ing greater importance in this country from year to year, 
notably with regard to those processes involving the use 
of atmospheres for bright and clean heat-treatment and 
carburising. In the latter case, there is in evidence a trend 
towards carburising at elevated temperatures to promote 
a more rapid and/or deeper gas penetration. This, of 
course, will involve temperatures of the order of 1,100°C. 
and above as compared with the normal range of 900 to 
950°C. Already there is evidence that the electric furnace 
builders are finding that this will prove a considerable 
problem, particularly with regard to the design, operation 
and maintenance of heating elements. It would be 
interesting to know, therefore, whether the author 
had any knowledge of radiant tube heating at tem- 
peratures of this order and whether the technique was 
being applied to gas carburising in any of the countries 
he visited. I noticed little, if any, reference to carburising 
processes at all in the report. 

While the author has confined his report mainly to the 
major industries, as one would naturally expect him to do, 
I feel that there has been an omission made in that no 
reference to the use of gas in some of the lighter industries 
and particularly the manufacture of food processes 
appeared. The Continent is famous for many marketable 
products in this field and many of us are well aware 
of heating processes, for example, spray drying techniques, 
in the manufacture of concentrated foods which emanated 
from the Continent. Many of us have been obliged to 
adapt and, in some cases, redesign continental designed 
plant to conform with British standards and requirements, 
and in this connection a reference to current Continental 
practice would have been most helpful. 

The author made little reference to the competitive posi- 
tion of town gas as compared with oil and electricity 
although he makes specific reference on isolated experi- 
ences in Italy and Holland. In this country the average 
price of gas sold to industry varies between 11.5d. and 
20.3d. per therm, a considerable variation when compared 
with the very small variations in oil prices obtained 
throughout the country, which amount to no more than 
.7d. for the same grade of oil. Could the author provide 
information on the competitive position in Germany and 
to what extent the industrial gas load has developed in 
that country over the past few years? 


Based on Consumption 


On the question of gas prices I was very interested to 
note the author’s reference to the basis of charging related 
to the period of demand rather than, as I interpret it, 
the quantity of demand. Mr. Hudson has already referred 
to this aspect and it may be that the British gas industry 
could well look at the possibility of load factor benefits 
based on consumption related to maximum rate of 
demand. 

Finally, as one keenly interested in and directly con- 
nected with the dissemination of technical information 
as widely as possible, I cannot support the appeal made 
by Mr. Robertshaw that the report should be widely dis- 
tributed outside the gas industry. My own feelings are 
that this report is of extreme value to the British gas indus- 
try as an exercise to investigate possible avenues of future 
development. What I am concerned with is the lack of 
information along similar lines of practice in this country 
which I feel is of far greater importance and interest to 
the industrial consumers of the British gas industry. 
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Flame Traps for use with Town 


NE method of utilising town gas in industry is to 

prepare an air/gas mixture in the factory and to distri- 
bute this to the points of use. The mixtures are often 
inflammable as distributed; if the mixture becomes ignited, 
flame can spread throughout the pipe layout and the 
accompanying pressure surge can cause damage. This 
hazard is eliminated by the use of a flame trap to arrest 
the travel of the flame. Although it is standard practice 
to fit such traps, there was a serious lack of information 
on the effectiveness of available traps. The main object 
of this investigation was to ensure that an effective trap 
became available. 


Detonation Protection 


A necessary preliminary was the study of the propaga- 
tion of flames in pipe-lines containing town gas/air 
mixtures over a range of mixture proportions, pipe dia- 
meters and lengths. This included the effects of fittings, 
mixture flow and direction of propagation. From the 
information obtained, the necessary performance of an 
effective flame trap was defined. It was shown that 
detonations can occur in pipe layouts, such as are used in 
industry, for air/gas mixtures. Consequently, for traps to 
be effective, they must protect against detonations. 

The performance of a number of commercially available 
traps was then examined; two of these were considerably 
better than the others. One of this pair was chosen for 
further development and consisted of a crimped ribbon 
flame arrester in a housing. The arrester was made by 
winding two metal ribbons—one flat and the other crimped 
—on a central pin to form a circular element. 


Important Factor 


A detailed study of the performance of this type of 
arrester over a range of crimp sizes, depths and diameters 
showed that the housing was an important factor in the 
functioning of the arrester and provided sufficient informa- 
tion to enable traps containing crimped ribbon arresters to 
be designed to provide full protection against detonations 
over the range of pipe sizes used for air/gas mixture distri- 
bution. 

From the information on the propagation of flames 
through pipe-lines containing town gas/air mixtures given 
in the paper, it is shown that damage can be caused by 
explosions when the gas concentration is between 10 and 
28% by vol. of the mixture, and that under industrial con- 
ditions, detonations can occur with flame velocities of the 
order of 5,000 to 7,000 ft. per second. 

This hazard can be eliminated by an effective flame trap, 
which should, therefore, always be inserted into pipe-lines 
conveying air/gas mixtures when it cannot be guaranteed 
that the mixture proportions will always be outside the 
above range. The design of trap set out in the paper 
gives full protection against detonations of town gas/air 
mixtures. 


Abstract and discussion of a paper presented to the Institution of Gas Engineers in November. 


Gas/air Mixtures 


By 
P. G. CUBBAGE, 


B.Sc. 


MIDLANDS RESEARCH STATION, 
THE GAS COUNCIL 


A flame trap consists of an arresting element and a fuel 
cut-off device mounted in a housing. It must be stressed 
that, since the housing dimensions affect the speed of the 
flame incident on the arrester, the housing and arrester 
must be treated as a single unit. Both the type of arrester 
elements found satisfactory and the fuel cut-off devices are 
commercially available. It is hoped that suitable housings 
will be developed from the design information provided 
in this paper, so that a complete, effective flame trap will 
be marketed as a unit. Meanwhile, effective traps can be 
constructed from the detailed design provided. 

It is wise to insert a trap in a pipe-line as near as possible 
to the likely source of ignition; usually, this is a flash-back 
from a burner. 


Specifying Trap Position 


Since the speed of travel of a flame is quite slow in its 
initial stages and it is normal practice to insert a trap as 
near as possible to the position where ignition may occur, 
there is the possibility of locating the trap in such a 
position that the flame speed cannot be very high at the 
trap. If this could be done, the flame-arresting properties 
required would be much less rigorous, so that arresters 
with wider apertures than recommended, or of different 
types, could be used. So far, it has not proved possible to 
specify a safe position for the trap in a general case. 

Finally, it can be pointed out that, although the work 
reported in this paper has been specifically aimed at traps 
for use with town gas/air mixtures, the work of Palmer* 
shows that the flame-arresting properties of gauzes is a 
function of the speed of the incident flame and does not 





* Palmer, K. N. Seventh Symposium on Combustion, pp. 497 to 503. 
(Butterworth Scientific Publications, 1958.) 
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otherwise depend on the type of fuel gas used. On this 
basis, the results given in this paper may be applied to 
mixtures of air with any inflammable gas or vapour, pro- 
viding these have the same or lower flame speeds than town 
gas/air mixtures. 


DISCUSSION 


Dr. J. H. Burgoyne, Imperial College of Science and 
Technology: Certain important principles in the applica- 
tion of flame traps have been more clearly established as 
a result of Mr. Cubbage’s work. These include the relation 
between the flame approach velocity and the flame-trap 
specification, the significance of the flame-trap housing, 
and the part played by bends, elbows and tees in delaying 
detonation. 

I think that there is no doubt that the most satisfactory 
way of preventing gas explosions is to avoid altogether 
the formation of explosive mixtures. Mr. Cubbage con- 
siders the definition of the explosive range of composition 
for town gas/air mixture in pipes [p. 14], and concludes 
that it is only with mixtures containing between 10% and 
28% of gas that a real prospect of explosion damage 
exists. I would like to ask whether this conclusion covers 
vertical pipes as well as horizontal, and whether allowance 
has been made for the possible acceleration even of the 
slower flames through extended travel in pipe systems. I 
wonder also how far, in practice, one can rely upon the 
gas:air ratio being maintained outside given limits. Would 
it not be wiser to say that where air is premixed in any 
proportions with gas, flame traps should be employed? 

Experience of explosions in practice suggests that sources 
of ignition are highly unpredictable, partly because human 
actions are unpredictable, and the most extraordinary 
things are done in the course of operation and mainten- 
ance. In the present case, strike-back of flame from 
the burner port is the obvious source, but should not one 
assume, in designing flame-trap protection, that ignition 
might arise at any point in the system? In [appendix 1], 
Mr. Cubbage gives theoretical consideration to the heating 
of a flame trap resulting from the venting of the hot 
combustion products through it. This situation arises 
most acutely when ignition occurs near to the flame trap 
so that the flame travels away from it into a region of 
confinement. It is shown that if the area of the arrestor 
is ten times that of the pipe the maximum temperature 
rise in the arrestor is 9°F. per ft. of pipe vented. This 
assumes, however, that the heat is uniformly distributed 
over the arrestor. Since the products may issue from the 
pipe into the flame-trap housing as a jet, it might be more 
realistic to expect that the heating effect will be applied 
to an area of the arrestor equal to that of the pipe itself. 
This implies a maximum temperature rise of 90°F. per ft. 
of pipe vented, which is a very different matter so far as 
the possibility of damage to the flame trap material is 
concerned. Clearly, the same would apply to a flame trap 
inserted directly into the pipe-line without an enlarged 
housing. The venting of products from a larger to a 
smaller pipe would further increase the heating effect. 

Mr. Cubbage refers on [p. 55] to the pressure wave that 
continues to travel in the pipe-line beyond the point where 
a detonation has been suppressed by the flame trap. It 
would be useful to have more information about the im- 
pulse imparted by this wave to any obstacle in its path, 
and that rate at which the impulse decreases with distance, 
which would, I think, be rather slow. This would provide 
a basis for stating how near to a more fragile piece of 
equipment an effective flame trap can safely be sited. 

In view of Mr. Cubbage’s observations on the delaying 
effects of bends and the like upon detonation, I take it 
that a flame trap designed to arrest detonation might 





December 9, 195° 


advantageously be located immediately after such fitti gs, 
From work done elsewhere, however, I think that he 
same may not be true of flame traps designed only to 
arrest deflagrations, since these may be accelerated, ra‘ jer 
than retarded, by bends and elbows. 

Mr. F. Powell, Safety in Mines Research Establishm: at, 
Buxton: Flame traps, and flameproof flanges, besides °x- 
tinguishing flame within themselves must ensure that ‘he 
issuing hot gases do not ignite the inflammable mixture on 
the exit side. Even inert gases can do so, if hot enouzh. 
It has been shown that the manner in which the issu'ng 
gas mixes with the inflammable mixture outside a gap is 
important. Work on hydrogen flames in this country and 
abroad has shown that obstructions near the exit side of 
a gap reduce the safe gap. This condition is unlikely to 
arise with flame traps in pipe-lines but, perhaps, should be 
borne-in mind when designing housings. 

It is interesting to note that both Mr. Cubbage’s results 
and ours suggest that the heat transfer in the traps is 
characteristic of turbulent pipe flow; his by showing the 
critical flame speed, Vl° (where | is the depth of the trap), 
and ours, Va (where a is the crimp height). The resuits 
mentioned are based on some very few tests with a 
methane/air mixture. Larger crimp heights were neces- 
sary, and the fastest flame speed obtained was about 400 ft. 
per second. We did not study the effect of trap depth, but 
work on flange gaps shows little increase in safety above 
a certain flange width. I think that Mr. Palmer has found 
the same sort of thing. 

Mr. K. L. Palmer, The Joint Fire Research Station: At 
the Fire Research Station we have been carrying on a simi- 
lar type of work with a rather wider industrial use in mind. 
Under this condition, one does not always get detonations; 
in other words, an explosion can be easier to quench and, 
therefore, with crimp traps one can have larger crimps. 
This is another important industrial application in that 
the danger of blocking up—the danger of that tendency— 
which, I believe, in industry can be removed by filtering 
quite easily, can be avoided by having larger crimps. 

The paper gives results which, as the author states, can 
apply not only to town gas but to other gases which burn 
with a slower velocity. Conversely, to gas mixtures with 
a higher burning velocity the paper’s results may not apply. 
That will also include detonations in town gas/oxygen 
mixtures, or even town gas/air/oxygen. 


= 


Vital Point 


The point to be borne in mind is that the height of the 
crimp, which is the particularly important geometrical 
dimension, must be less than a certain value, no matter 
how thick the trap. That value—it is called the quenching 
diameter—with town gas/air mixtures is about .08 [p. 25]. 
With other materials, such as propane, it can be larger— 
even .1. However, when one takes the mixture with oxy- 
gen the propane value drops to about 1/15,000. __Like- 
wise, the town gas value would probably drop from .08 
to well below the .007 given in the paper. Therefore, if 
one is thinking of using a mixture of town gas and oxygen 
One must be very careful about applying this particular 
trap. 

Obviously, very great accuracy will be required in manu- 
facturing a trap because if the height of the crimp is only 
1/ 17,000 in., if it is out by as much as 1/1,000 in. the value 
would drop by about 30%, because of the enormous index 
figure. Manufacture of the trap will therefore be a tricky 
business, because 1/ 1,000 in. is about half the thickness of 
the ribbon itself. 

There is one point about the determination of inflam- 
mability limits. I gather that the author did this all in a 
horizontal tube and used an ionisation gap to protect 
the passage of the flame. With flames at near inflamma- 
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b:lity limits there is a chance of the ionisation gap not 
registering because of the flame that is going round the 
outside, when the gap may not actuate. One might then 
think that the flame had not passed when, in fact, it had. 
However, that could be checked by using a different detect- 
ing device. 

Mr. L. L. Roper, Amal Ltd.: We as flame trap manu- 
facturers, are called upon to advise our prospective 
customers in the many sections of industry as to the most 
suitable flame trap for their particular applications. This 
is not always easy, since various gas mixtures, operating 
conditions and types of installations can vary considerably, 
and all these things determine the ultimate effectiveness of 
any flame trap. It is not always possible to give con- 
clusive answers, especially when information on the effec- 
tiveness of the flame trap under similar or comparative 
conditions is not available. 


Outstanding Points 


This new work fills one of the large gaps there have 
been in available information on flame arrestation of town 
gas/air mixtures, and answers many questions of first im- 
portance relating to the arresting of town gas/air flames of 
high velocity, such as accompany detonation, and which 
could occur under favourable conditions in the average 
pipe sizes used in the distribution of town gas/air mixtures. 
The outstanding points that have been made in the author’s 
work are the combustion and detonation limits of town 
gas/air mixtures in pipes, the length of pipe necessary for 
detonation to be established, the maximum flame velocity 
to be expected, and the design of flame traps which are 
suitable for containing a detonation. All these, we feel 
sure, will be found of immense value. 

There are, of course, still a number of questions to which 
answers would be found useful, such as more details about 
progressive flame velocity from point of ignition to the 
onset of detonation. This would allow flame traps capable 
of arresting flames of a particular velocity to be so 
positioned that their effeciveness is assured, as it is not 
always convenient to cater for the higher flame speeds such 
as those produced in detonation which might be liable to 
occur in a particular system. 

Again, details of the actual pressure that is exerted on 
the flame trap arrestor element during detonation would be 
found very useful, since this would ensure that sufficient 
mechanical strength could be provided in the flame trap 
unit, so ensuring that there was no possibility of the trap 
failing due to mechanical weakness. Also, information 
would be useful as to what is the limiting form the expan- 
sion chamber can assume, other than circular, as mentioned 
in the paper. For instance, could the expansion chamber 
be flattened, say, into an elliptical section and still be 
effective? 

We are very much in agreement with the author’s 
remarks about the importance of adequate sealing of the 
arrestor element in its housing. We ourselves have always 
emphasised the importance of this to users of our flame 
traps, pointing out that the arrestor element’s efficiency 
can be impaired if a passageway is so left in the fitting 
of a flame trap into its housing so as to enable a flame to 
bypass the arrestor element. Again, it has always been 
strongly recommended that the flame trap be positioned as 
close as possible to the envisaged source of ignition, so 
reducing the run-up distance of a possible flame, so ensur- 
ing that it is working under its best possible conditions. 

It is also recommended that some kind of fuel cut-off 
device be fitted to the system to ensure that continuous 
combustion is not allowed to take place on the arrestor 
face. Another important point that we would like to 
mention is that the flame trap should be constructed of a 
material suitable to resist any corrosive conditions likely 
to be encountered, as not only can corrosion, by blocking 
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the passageways through the arrestor element, increase 
the pressure drop but, by erosion, could also enlarge the 
passageways which could, of course, seriously impair 
effectiveness. 

Referring to flame arrestation in general, amongst the 
many aspects on which more information would be found 
useful are those of oxygen mixtures, hydrogen and acety- 
lene gases, and the performance to be expected of flame 
traps in circular or non-circular ducts; also, the effects 
of the combustible mixtures being at higher pressures. 
We, at Amal, Ltd., are always glad and willing to supply, 
when possible, flame traps and matrices for investigation 
work. 

Mr. W. A. Fitzsimons, Assistant Industrial Gas Officer, 
the Gas Council: What an insignificant thing is a flame 
trap! That is the approach one might adopt on picking 
up this paper. Yet on this subject Mr. Cubbage has 
managed to produce this extensive document. He demon- 
strates how wrong we might have been to think of them 
so lightly; that we have paid only lip service to safety; 
fitting flame traps, not knowing whether they were effective 
or not; not knowing at all clearly what happens when 
the flame does flash back to the arrestor. It is on this 
point that I should like to ask Mr. Cubbage whether he 
can give any more information on the likelihood of flame 
self-extinction at the arrestor, which he mentions at the 
foot of [p. 54]. Many applications of pre-mixed gas are 
of the open-flame type and will not, therefore, re-ignite if 
flow continues after such extinction. How shall we know 
these types, so that flame protection may be applied? 

Mr. G. E. Thomas, Divisional Industrial Gas Engineer, 
Watford, in a written contribution: There are one or 
two points of a general nature upon which I wish to 
comment. 

The gas industry has certain statutory and moral obli- 
gations to its consumers; likewise consumers have statutory 
obligations towards the gas undertakings, from whom they 
receive their supply, in providing adequate safe-guards 
within the confines of their premises against interruption 
of supply to themselves or others. The gas industry 
through its technical, advisory and information services 
needs to ensure that not only consumers but also major 
and ancillary gas equipment and plant manufacturers are 
fully aware of new developments such as the subject matter 
of this paper. New developments in burner design and 
heat transfer techniques are cotninually taking place. 
Some of them, calling for mechanical mixing of theoretical 
air/gas mixtures, introduce an additional hazard where 
long lines of distribution are involved and place what is 
virtually an additional obligation on the consumer not 
covered by the Gas Act. Provision against back flow 
of air or other extraneous gases, or against pressure fluctu- 
ation, is not proof against detonation. 


Over-emphasis Danger 


It is here that I would utter a word of warning and 
caution. This is not intended in any way as a reflection 
on the content of the paper or on the admirable way in 
which the author has dealt with the subject; rather is it 
directed at the circumstances giving rise to the need. 

In the many thousands of uses to which gas is put today 
additional hazards calling for additional precautions are 
being continually introduced. Is there not a danger that 
we may inadvertantly be creating the unfortunate impres- 
sion that gas utilisation for certain uses is becoming 
increasingly risky and complicated? To this end we must 
work out our own destiny, as it largely rests within our 
own hands, that though we must progress we must at the 
same time resist strongly the danger of over-complication. 
Similarly, progress without complication at the expense of 
safety is no maxim for the gas industry; rather should it be 
simp!er but surer. This is a subject which the research 
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stations and development centres of the Gas Council must 
contiually keep before them in the consideration of over-all 
future programmes. 


Mr. Cubbage, in reply: Dr. Burgoyne referred to my 
conclusion that it is only with mixtures containing between 
10% and 28% of gas that a real chance of explosion 
damage exists. That can be rectified by an adjustment of 
the mixing machine. With regard to the siting of the 
flame trap, it is suggested in the paper that it should be 
as near to the burner as possible. I would also suggest 
that where someone fits in another pipe-line to the system 
in an unauthorised manner the trap should be fitted near 
the mixer, so that it is protected. 


I agree with Dr. Burgoyne that the heating effect of the 
flame may be more than one contemplates. Actually, we 
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made a rough measurement at the flame trap, and we g 
about 170° in the housing. Mr. Powell’s point about t 
loss being proportional to the a~® power is given in a 
formula in the [appendix], but we did not apply it to tie 
results because we had not enough results—but that cou'd 
be rectified. Mr. Palmer agreed that town gas and oxygen 
was a rather different matter from town gas and air ard 
should be treated on its own merits, the velocity of the 
detonation being rather higher. 

As to the ionisation gap failing at the lower flame speecs 
on the limits of combustion, | Fig. 6] deals with a velocity 
of about | ft. per second of flame passing. Mr. Roper 
mentioned fuel cut-off. Blockage is a very serious matter, 
of course, and its avoidance is, therefore, important, and 
the paper flame trap that I have here may be interesting 
in this connection. 


or- 





ABSTRACTS FROM CONTINENTAL PUBLICATIONS 


Systematic Inspection of Buried Gas Pipes 


NE of the major problems of inspecting buried gas- 

pipe networks is to locate the pipes which may be 
displaced from existing drawings during emergency repairs 
in the war or for which the drawings marking points or 
landmarks are lost. In some cases where the manhole 
covers have been buried during the remaking of a road, it 
may be possible to locate them with the well-known metal 
or mine detectors. Such magnetic devices fall off rapidly 
in effectiveness at distances above a metre and may give 
confused results in the maze of buried objects in a city. 

If large and complicated apparatus is to be avoided one 
must turn to ultrasonic methods. Such pipe-searching 
apparatus with a power of several watts, is readily avail- 
able commercially and if transistorised, is reasonably 
portable and easy to use. To interpret the results reliably 
requires experienced specialists and a trained team. 

Such an apparatus is the Elopatex Spezial, manufac- 
tured by the firm of Hermann Sewerin, of Géiitersloh, 
Germany. This provides an 8-W ultrasonic generator 
with two operating frequencies, continuous or impulse 
modulation and inductive or variable direct coupling, a 
sensitive receiver to which different search coils or a fre- 
quency converter with tilting ferrite probe for depth 
measurements can be connected. The frequency converter 
enables the search to be carried out on a wavelength which 
is not set by audibility and permits selective filtration. 

When the gas main has been accurately located, it can be 
examined for leaks by means of air density measurements 
depending on diffusion principles, chemical analysis making 
use of the colour change of special reagents, by measure- 
ments of heat conductivity or in rare cases, using a mass 
spectrograph, infra-red spectrograph or gas chromato- 
graphy. The last three methods require expensive appara- 
tus which would not normally be moved from the labora- 
tory and need not beconsidered here. The heat conductivity 
method compares the heat loss from a hot platinum wire 
in normal air against one in an air sample taken close to 
the pipe. A variation of this method uses the platinum 
wire as a catalyst to promote combustion of any gas in 
the sample. The variation is less reliable than the normal 
conductivity method and both have the disadvantage of 
appreciable power consumption. 

A typical apparatus acting on the chemical process is 
that of Dragerwerk, of Liibeck, which consists principally 


of a hand pump and an interchangeable test-tube. The 
number of strokes of the pump and the magnitude of the 
colour change give the gas content. Density measurements 
using diffusion require no source of power or perhaps only 
a torch battery, and are now considered the standard 
instrument for this work. They require little attention 
except periodical replacement of the porous membrane 
when it becomes poisoned; their use is very simple. A 
large number of this type of search apparatus are now 
on the market.—H. G. Mende. Gaswdrme, Vol.8. No. 8. 
August, 1959, p. 265. 


Steel Meter Cabinets 


CONSIDERABLE advance has been made in overall 
efficiency in domestic gas and electricity supplies in 
Mannheim by the provision of prefabricated combined gas 
and electricity meter cabinets. These are elegant mass- 
produced steel-plate cabinets made to contain one, two 
or three pairs of meters with isolators and built-in internal 
connections so that only external connections need be 
made during installation. It is intended that a suitable 
dry, easily accessible position be chosen during designing 
the premises or installation, the cabinet being built into a 
wall. The cabinet is made dust-proof with a recessed 
single or double door,depending on the size of the unit, and 
can thus be installed at a conveniently early stage in the 
construction without risk of damage to the meters. 
Normally, the cabinet would be fully sunk into a wall 
with a lintel piece above, allowing access for pipe and wire 
connections above and below. Only sound and thermal 
insulation would thus be required in the wall behind the 
meters. The actual size of the cabinets is 1.2 m. high by 
.65 to 1.25 m. wide. The doors are kept locked, with two 
separate locks in the case of the double doors. The lock 
offers 500 variations; the householder having the key to 
his own cabinet, the meter reader having a master key. In 
respect of this latter, it can be seen that improvement ex- 
tends beyond installation simplicity and user convenience 
to economy in meter reading. The existence of a German 
standard for gas and electricity meters ensures the inter- 
changeability of meters with respect to fixings and pipe 
connections.—W. Schnérr. Das Gas-und Wasserfach. 
Vol. 99. No. 11. March 14, 1958. 





